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A NOTABLE OFFICIAL REPORT. 
In our last issue we pointed out the ur- 
gency of an authoritative reply from the 
Naval Observatory to the criticisms on its 


management which have been uttered by 


parties entitled to the highest respect. We 
return to the subject to mention another 
point on which it is equally urgent that 
certain unfavorable impressions likely to be 
given by the annual report of the Observa- 
tory should be corrected. Precision and 
accuracy of statement are always expected 
in an official document, and there is no de- 
partment of the government in whose re- 
ports this quality is more confidently looked 
for than in that of the Navy. Ifa report is 
circulated by this department containing 
statements likely to be misconstrued, an 
earnest desire that public confidence in the 
Navy shall not be impaired will lead us to 
call attention to the statements and ask 
that they be supported, or so changed as 
not to give rise to misconstruction. Espe- 
cially is this the case with a paper from 
which astronomers the world over will 
draw conclusions as to the degree of pre- 
cision aimed at in describing the opera- 
tions of one of our scientific departments. 


We shall quote the passages we have in 
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mind and show wherein they seem to need 
strengthening. 

‘* All the astronomical instruments of the Observa- 
tory have been steadily and continuously in use dur- 
ing the year on every clear night and day.’’ 

So comprehensive a statement as this can 
be made by no other observatory ; and the 
importance assigned it is shown by the 
prominence of its position, and its being re- 
peated by the Bureau in its report direct to 
the Secretary of the Navy. But in other 
passages of the report we find that the 9-in. 
transit circle was out of use undergoing re- 
pairs more than half the year, that little use 
was made of the 6-in. circle except to take 
the place of the 9-in., and that observations 
with the latter and with the photohelio- 
graph were suspended because the observ- 
ers were engaged in making preparations 
for the total eclipse of the sun. We find 
also that the total number of separate ob- 
servations with the prime vertical transit 
was 164, less than one-half the number of 
nights in the year, while those with the 
altazimuth, used as a zenith telescope, num- 
bered a little more than the days in the 
year. At theinternational geodetic stations 
the observers are expected to make about 
16 double observations on every clear night. 
We confess to some difficulty in interpret- 
ing and reconciling these statements. 

‘*The board chooses to assume that the salary of 
every professor of mathematics in the Navy, active or 
retired, except two at the Naval Academy, is charge- 
able to the expenses of the Observatory. It there- 
fore charges in its exhibit the salaries of officers on 
the retired list, and the salary of one officer still on the 
active list whose connection with the Observatory has 
long since definitely ceased for cause. By such flimsy 


expedients as this the expense column is easily 
swelled.’’ 
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The law provides for twelve professors on 
the active list. The exact number on the 
retired list we do not know, but certainly 
six, still living, have been retired from the 
Observatory and the Nautical Almanac 
Office, making a total of not less than 
eighteen. All but two of these would num- 
ber sixteen. We find by reference to the 
passage alluded to in the report of the 
board, that five active professors with esti- 
mated salaries of $15,000 are charged to the 
Observatory, while the salaries of the pro- 
fessors retired from active duty there are 
estimated in the total at $10,000. The 
salaries of the senior ones are $3,500. We 
do not know whether the $8,000 estimated 
is or is not more than that of the three 
others ; but it does not seem that it could 
be much in excess. We are therefore un- 
able to see what ground there can be for the 
statement we have quoted which implies 
that the salaries of sixteen professors were 
charged to the Observatory. 

In explanation of delay in publishing ob- 


servations the report says: 


‘** The delays in building, the labor of dismounting 
and remounting the instruments, the repairs and alter- 
ations of the same and their subsequent installation, 
the removal of the records and Observatory property, 
and generally the labor involved in settling in the new 
place, absorbed the entire time of the whole very 
limited working force of the Observatory for several 
years. * * * The force of the astronomical] staff, 
sufficient for current work in settled times, was totally 
inadequate to bring up back work when the work had 
fallen behind. It was simply a physical impossibility 
to keep up the publications, to make the current ob- 
servations and do the necessary work of removal at 
the same time. * * * It might have reasonably been 
shown that during the whole of this transition period 
current work was practically uninterrupted and that 
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the number of observations made at the old and new 
Observatories kept pace with those made at Green- 
wich. * * * The facts were laid before the board and 
ignored by it. They would have shown to the credit 
of the Observatory.’’ 

In the Observatory report for 1892 
scarcely any astronomical observations are 
reported, except with the old equatorial, and 
in the report for 1893 it is still reported that 
few were made, ‘as all the principal instru- 
ments were undergoing repairs.’ 

The absorption of the entire time of the 
the 


manner stated ; the impossibility of keeping 


working force, for several years in 
up observations and their uninterrupted 
continuance, during this whole transition 
period on such a scale as to keep pace with 
Greenwich, are facts which seem to need 


That 


the board of visitors ignored them is true, 


elucidation to make them consistent. 


—the implication that it did so because they 
would have shown to the credit of the Ob- 
servatory we leave the men concerned to 
answer. 

‘* A determined effort was made by the board to pre- 
vent, if possible, the appointment of new men to fill 
the vacancies created by the retirement of the older 
professors of mathematics at the Observatory. * * * 
Notwithstanding the efforts of the board to prevent 
it, these vacancies have all been filled in line with 
the traditional policy of the Observatory, which has 
always been to take for its staff young men of promise 
whose career was before them, in contrast with the 
plan, recommended by the board, of appointing at 
once to high office men whose scientific reputation 
was already established, and whose prejudices and 


animosities were mature and confirmed.”’ 

We find nothing in the report of the 
visitors implying that ‘ prejudices and ani- 
mosities ’ were to be considered as necessary 


qualifications for the offices to be created. 
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It would therefore seem that, in the opinion 
of the head of our Observatory, astronomers 
whose scientific reputation is established 
are, as a class, ‘men whose prejudices and 
animosities are mature and confirmed.’ 
We can only regret that his experience 
should have been such as to lead to this 
conclusion. 

A word about Leverrier and the Paris 
Observatory may serve to introduce a state- 
ment found in the papers appended to the 
‘ Report of the Board of Visitors.’ During 
the first half of the century the Paris Ob- 
servatory had fallen to so low an ebb that 
a radical reorganization was decided upon, 
and Leverrier was chosen as the man to 
effect the desired reform. 

He adopted the principle that his as- 
sistants must either quit the observatory or 
go to work. During his career he caused 
all the observations for fifty years back, 
which had lain unreduced, to. be reduced 
by modern methods, arranged and pub- 
lished. He also kept up the regular re- 
duction and publication of current work. 
Besides carrying on all this regular work, 
he published a vast collection of researches 
by himself and others, which forms one of 
the greatest astronomical enterprises ever 
undertaken by one man, and laid much of 
the foundation of exact astronomy up to 
the end of the 19th century. 

In a letter to the Secretary of the Navy, 
found in Exhibit B, page 38, of the ‘ Report 
of the Board of Visitors,’ this work is dis- 
posed of in the following terms: 

‘‘The most eminent astronomer that France has 
produced was an utter failure in the administration 


of the National Observatory at Paris, and was suc- 
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ceeded by an admiral of the navy under whose di- 


rection it was excellently administered.”’ 


The fact that the officer who succeeded 
Leverrier was retired from active service 
and had devoted his energy to astronomical 
work with such success that, before his ap- 
pointment, he had become one of the pro- 
fessional astronomers of the French Acad- 
emy of Sciences, was not stated in the letter. 

There are several other points in which 
the construction placed upon the Visitors’ 
report differs essentially from that which 
would be placed upon it by the ordinary 
reader; but we shall not stop to discuss 
them. One is “ that the Board actually pro- 
poses to remove the affairs of the Observa- 
tory from Government control.’’ The reader 
of the Visitors’ report will see for himself 
that nothing of this sort was intended. 

A charge of unfairness should, however, 
be noticed. A comparison of personnel, sal- 
aries and total expenses at Washington 
shows it to cost about 50 per cent. more 
than Greenwich or Harvard. In the report 
now under review a comparison is given 
limited to the scientific personnel of the 
three observatories, and, showing that of 
Washington to be less in total cost, and 
less than half in strength, as compared 
with either of the others. But this only 
emphasizes the extraordinary number of 
non-scientific employees and the magnitude 
of the general expenses at our Observatory. 

A general remark on the Visitors’ report 
may not be out of place. The careful 
reader of this paper will find it marked by 
a moderation of tone showing a keen ap- 
preciation of the amenities of official ex- 


pression, and by an avoidance of the blunt 
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statement of unpleasant facts suggestive of 
the gentle influences exerted by a hospit- 
able reception at a great government insti- 
tution. A curious feature of the situation 
is that the plan of reform which now comes 
in for such scathing criticism is the out- 
come of an effort on the part of the Board 
to devise some way of making the continued 
administration of the Observatory as a 
naval station compatible with its success as 
a scientific institution. The Board is now, 
we suppose, considered as functus officio, but 
it would be interesting to know whether its 
individual members would, in the light of 
subsequent events, change their minds as to 
the practicability of their plan after reading 
such forceful criticisms from the very au- 
thority it was intended to propitiate. 

Having said so much implying dissatis- 
faction with the report, it is a pleasure to 
find a serious misapprehension corrected by 
it. This is the common notion, shared by 
the Board of Visitors, that the Astronomical 
Director is a dual nead of the Observatory. 
It is now made quite clear that he is only 
one of seven subordinate and co-equal heads 
of departments. We must frankly admit 
that this makes the proposal to have him 
appointed by the President, by and with the 
advice and consent of the Senate at a salary 
of $6,000, look—if not ‘ preposterous ’—at 
least a little open to question. 

We conclude with two questions, an an- 
swer to which we are sure would be re- 
ceived by all the astronomers of the country 
with great respect, not to say eager interest. 
Granting that ‘no person can now pretend 
to be a friend of the Observatory or of 
science while attacking its organization,’ 
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then if our astronomers see a great institu- 


tion for promoting their science supported 
by Congress on a scale of unprecedented 
liberality, while, owing to defects of organ- 
ization, the results do not come out ona 
corresponding scale, what is their duty as 
patriots and citizens in the premises? 

The other and concluding question is this: 
What possible object can men enjoying the 
high and well-earned reputation which so 
justly accrues to the professional abilities 
of the officers of our Navy have in going 
outside the line of their profession to enter 
a field in which their best efforts can have 
no result but to lessen public confidence in 
their ability and good judgment? We can 
assure these officers that none of our citi- 
zens admire their professional skill and 
achievements more heartily than do the as- 
tronomers. We do not believe there is a 
director of an observatory in the land who 
would not welcome the advent of a naval 
officer to relieve him of the onerous duties 
of administration, were such a thing com- 
patible with efficiency. But the director 
knows well that no such result would be 
possible unless the officer would consent to 
be subordinate to him, just as he would be 
the subordinate of the officer, if he per- 
formed scientific duty on a naval vessel. 


THE RECENT PROGRESS OF VERTEBRATE 
PALEONTOLOGY IN AMERICA. * 

THE three sciences especially favored by 
nature in this country are astronomy, pale- 
ontology and geology. American progress 
in astronomy is largely due to our rela- 


* Introduction and conclusion of a popular lecture 
illustrated by field and museum photographs., deliv- 
ered at Trinity College, Hartford, Conn., on the oc- 
casion of the opening of the Hall of Natural History. 


SCIENCE. 45 


tively clear and dry atmosphere, as com- 
pared with that of northern Europe, to our 
inventive genius in the matter of instru- 
ments and to the private and public liberal- 
ity which has founded great observatories 
and telescopes. Paleontology is also nota- 
bly an American science, not because of the 
superior ability of its American votaries, 
but because of the vast extent of the arid 
region of the West exposing thousands of 
miles of fossil-bearing strata which ina moist 
climate would be covered by vegetation. 
This branch has especially enjoyed the lib- 
erality of the national government, and two 
men of large wealth, Professors Marsh and 
Cope, have devoted their entire fortunes to 
it. Except by institutions west of the Mis- 
sissippi it cannot be pursued with limited 
means because of the great distances in- 
volved, the expense of fitting out explora- 
tions, and the equally great expense of pre- 
paring the fossils when they arrive in the 
East. 

The development of paleontology in this 
country has followed the forest clearing of 
the East and the winning of the West by 
stage coaches and railroads. Mastodons, 
great sloths, horses and cetaceans were the 
principal animals found in the East. Among 
other early observers of this Eastern fauna 
was President Jefferson. David Owen, as 
U. S. Geologist between 1847 and 1852, ex- 
plored the Mississippi Valley as far west as 
Wisconsin, Ohio and Minnesota. Joseph 
Leidy, the distinguished comparative anat- 
omist of the old school, astonished the world 
in the fifties by describing the ancient fauna 
of Dakota and Nebraska. In 1870 the 
line extended west into Wyoming; Leidy, 
Marsh and Cope were all exploring and de- 
scribing the types of this Eocene region 
with feverish haste, so that upon the aver- 
age each animel was baptized with at least 
three names. I[tisour hard lot at present to 
find order out of this chaosof species. * Aprés 
moi le déluge,’ apparently was the motto 
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of each of these authors. As widely apart 
in their personal characteristics and meth- 
ods of work, as it was possible to be, they 
were nevertheless the founders of American 
paleontology: Leidy, a _ pre-evolutionist 
and an exact descriptive writer, with little 
power of generalization; Marsh, a genius 
for the appreciation of the most important 
problems in evolution, with clearness as a 
writer, unrivaled talent as a collector and 
great powers of exact description, without 
marked originality in the invention of hy- 
potheses ; Cope on the other hand a philoso- 
pher, fertile in hypotheses, a road- breaker in 
classification, hasty in description and with 
indomitable capacity for work. The com- 
paratively recent death of these three great 
men has totally changed the conditions of 
paleontology in this country, it now attracts 
a large number of students and has spread 
through our institutions. Whereas twenty- 
three years ago paleontology was exclu- 
sively in the hands of Marsh and Cope, we 
now find workers in the National Museum, 
the Yale Museum, at Princeton, the Amer- 
ican Museum of Natural History, the Car- 
negie Museum of Pittsburg, and the Field 
Columbian Museum of Chicago, also in the 
Universities of Chicago, Kansas, Nebraska, 
Minnesota and Colorado. Explorations are 
now conducted on a most extensive scale, 
the peculiar American methods of work hav- 
ing been carried by two parties as far as 
Patagonia with remarkable results. 

Before describing the work of the Amer- 
ican Museum which is quite characteristic 
of the field at large, I want to speak of the 
philosophical development of this science. 

The wise and oft-quoted remark of Hux- 
ley’s, that the only difference between a 
fossil and a recent animal is that one has 
been dead longer than the other, is the epit- 
ome of the present attitude of our science. 
Huxley himself slowly reached this conclu- 
sion. After devoting the earlier years of 
his life to marine zoology, he shrank from 
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accepting a post in the School of Mines, 
because it necessitated his centering his re- 
search upon extinct animals. Yet he be- 
came the Nestor of modern vertebrate 
paleontology, the first to thoroughly apply 
the principles of evolution as a means of 
interpretation of extinct forms. A fossil is 
still a synonym for dryness, and Huxley’s 
preconceived prejudice, which was trans- 
formed into a passionate devotion for fossils, 
represents a popular error, which I trust I 
shall succeed in fully dissipating this after- 
noon ; in fact, the chief burden of my song 
is that paleontology is a part of zoology 
or the study of animal life; that zoology 
is a part of biology ; and that biology is the 
common-sense, the rationale, the philosophy 
of living nature as a whole. 

The true modern spirit in which to study 
a fossil vertebrate is to imagine it as living, 
moving, walking, swimming or flying, be- 
getting its kind. The size of the brain, 
which is really ascertained by studying its 
cavity in the skull, has been the subject of 
special researches by Leuret, Marsh, Cope 
and Bruce; the size and position of the 
organs of sight and smell are among the 
data of fossil psychology. Therefore we 
can study a fossil as thinking, that is, fear- 
ing its enemies, devising means of escape 
either by adhering to its friends in herds or 
by swift solitary flight. But such knowl- 
edge is not obtained from a few fragments; 
we need a very large part of the skeleton of 
an animal and information concerning its 
contemporaries before we can begin to draw 
such inferences, and one of the greatest ad- 
vances of recent work consists in the fact 
that we have secured complete skeletons in 
the place of fragmentary parts. 

If the remains of an animal are found 
with many others of its kind as in the case 
of five skeletons of Merycochoerus recently 
found by one of the American Museum ex- 
peditions, you infer that it was gregarious; 
if always found isolated you infer that it 








JANUARY 11, 1901.] 


led a solitary life. The construction of 
both teeth and feet teaches you whether it 
lived in the water, along the shores and 
swamps, in the meadows or on the dry 
grasses of the uplands and mountains. If 
an animal is found with short crowned 
teeth and spreading feet and its remains are 
always imbedded in coarse sandstones and 
gravels, you have an absolute demonstra- 
tion that it lived and died near the river 
bank, if on the other hand the teeth are 
long crowned, adapted to the grasses, and 
the limbs are stilted like those of the ante- 
lope, you infer that it avoided water courses 
and that its remains were deposited in the 
fine dust like that now seen upon our 
western plains. This law has been re- 
cently used for a geological generalization 
by Dr. W. D. Matthew, which, if confirmed, 
will entirely overturn the lake-bottom 
theory long held for certain great forma- 
tions of the Oligocene and Miocene east of 
the Rocky Mountains, as shown in this 
map.* It will bring in its train a whole 
series of consequences, because a new idea 
disturbs the relations of old ones just as 
the introduction of a new animal into a 
country may alter the whole balance of 
life. It will change our views, not only as 
to these eastern deposits, but as to the 
climate of this period; this which we have 
always supposed to have been extremely 
moist, will now prove to have been dry, not 
so dry as upon the western plains of the 
present day, but certainly as dry as in great 
districts in Africa. These fine dry subaérial 
or eolian deposits of drifting soil, containing 
animals of one type, are traversed by sand- 
stone deposits due to intersecting rivers and 
containing animals of quite another type. 
This result has not been reached haphazard, 
but it is largely due to the exact study of 
extremely exact field records which are now 
made as to the level at which every speci- 
men is found. The kind of rock in which 


* Oligocene Lake. 
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a skeleton is found and even its position 
often forms a clue to its mode of deposition. 
Thus paleontology works hand in hand 
with geology and throws a clear light upon 
the climatic conditions of the past. 

In line with zoology is the adaptation of 
extinct types. The very first advice I give 
to my students is to ponder over the func- 
tion, purpose, fitness or adaptation of parts. 
Comparative anatomy and paleontology are 
alike dry where they ignore physiology, 
they become fascinating in the measure 
that they reveal design. Consider for a 
moment the story told by these vertebra, 
part of the backbone of a great dinosaur of 
50 to 70 feet in length; they are marvels of 
construction, with all the beauties of the 
flying buttress of a cathedral and rigidity 
of the T truss of a modery bridge; evidently 
the mechanical problem which this animal 
solved was to combine the maximum of 
size and strength with the minimum of 
weight. 

This spirit of looking for ‘ purpose’ and 
ignoring the conventional distinctions be- 
tween a petrified animal and a living one has 
been more or less characteristic of the work 
of the master minds of paleontology from 
the time of its great founder Cuvier, of 
Cuvier’s successor, Owen, and of our own 
Cope. Did not Cuvier propose the law of 
correlation, whereby he maintained that a 
single claw would enable us to give the 
habits and restore an entire animal? A 
generalization, not altogether supported by 
more recent evidence, which in his day ex- 
cited great admiration and called forth the 
famous remark of Balzac that ‘ Cuvier like 
Cadmus .builds cities from a single tooth.’ 
The masters of every science are always in 
advance of the lesser men, many of whom 
are seeking a bubble reputation, not at the 
cannon’s mouth, but by the laborious de- 
scription of new species. Systematic de- 
scription is at once the staff of our progress 
and the bane of our existence. Rightly 
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done, it is a record of all the steps which 
nature has taken in the passage from lower 
to higher types but, alas, egotism, personal 
rivalry, in short every form of human frailty 
‘is here exhibited; there are the ‘ species 
makers,’ who devise species which nature 
knows not of; the ‘species lumpers’ who 
ignore actual distinctions, putting together 
that which nature has put asunder, forget- 
ting that it is a great convenience to have a 
name or symbol for every distinct stage of 
evolution ; finally, there are the ‘ resurrec- 
tionists’ who, seldom or never examining 
original specimens, pore over old literature 
and revive obsolete and best-to-be-forgotten 
names. 

Paleontology has yet to gain universal 
recognition as a zoological science not only 
on the part of other workers, but of its own 
disciples. Its disciplinary value as a train- 
in exact thinking in evolution is undoubtedly 
superior to that afforded either by embry- 
ology or comparative anatomy. 

Modern morphology or the science of form 
stands on a tripod of evidence. He who 
tries to balance a theory of vertebrate struc- 
ture upon embryology or comparative anat- 
omy alone is like a man trying to keepa 
permanent and comfortable sitting on a two- 
legged stool. It may be inconvenient to go 
from the laboratory so far afield as the rocks 
for one’s evidence, but the stability of every 
theory which affects the hard parts of the 
vertebrates depends upon thetripod,namely, 
upon the comparison with other living types, 
upon the order of development from the em- 
bryo, and upon the direct history or order 
of evolution in past time. We are even 
now sympathetically witnessing the wreck 
of certain favorite doctrines of the greatest 
comparative anatomist of our day, Carl 
Gegenbaur, because his work rests upon com- 
parative anatomy and embryology alone. 
In this regard Huxley was an unrivaled 
model; he not only, so far as was in his 
power, rested his theories upon three kinds 
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of evidence, but let those who are hurrying 
through a superficial education for brief 
glory as investigators ponder upon the fol- 
lowing passage, written at the age of 31: 
‘¢1856—7-8 must still be ‘ Lehrjahre ’ to com- 
plete training in principles of Histology, 
Morphology, Physiology, Zoology, and Geol- 
ogy by Monographic Work in each Depart- 
ment. 1860 will then see me well grounded 
and ready for any special pursuits in either 
of these branches.’’ This passage, in fact 
all of the ‘ Life and Letters,’ constitutes at 
once a brilliant argument against premature 
specialization (Huxley little dreamt of the 
modern fad of extending the elective system 
to the kindergarten) and a solemn injunc- 
tion that he who would build high must be 
patient to lay his foundations broad and 
deep. 

Is there then no distinction in the methods 
of thinking of the paleontologist, embryolo- 
gist or comparative anatomist? I would 
answer a distinction not of kind but of de- 
gree. Of course none of the soft parts are 
preserved in a fossil, the skeleton and teeth 
alone remain; by direct study and com- 
parison with living types these have to be 
clothed with muscles, nerves and blood 
vessels. We are forced to study the bones 
and teeth with intensified keenness and ex- 
actitude in our search for evidence as to 
how an extinct animal moved and fed, and 
I consider that precision in methods of exact 
description and terminology constitutes one of 
the chief advances in the work of the 
present day. 

In the geological and biological spirit this 
becomes a fascinating field for the construc- 
tive imagination. Todo the best work you 
must live in the period of your research, 
however, remote it may be; marshal the 
extinct animals before you, as the brilliant 
young dramatist, Rostand, marshals Wag- 
ram before the eyes of L’Aiglon; revive the 
physical geography, the temperature, moist- 
ure, vegetation, insect life and see before 
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your minds eye the keen struggle for exist- 
ence. * * * 

* * * Here you have before you the 
methods and present aims of paleontology; 
it is the history of the world in the period 
which is mistakenly called prehistoric; it 
is your history and mine when our ancestors 
were struggling upwards in the long ascent 
of man. Every broad, serious, honest con- 
tribution to paleontology will constitute a 
word, a line, a chapter in the final history 
which our descendants will complete. 

HENRY FAIRFIELD OSBORN. 

COLUMBIA UNIVERSITY. 


BIOLOGY AS AN ELEMENT IN COLLEGE 
TRAINING.* 

Courses in natural science under the 
head of biology are a comparatively recent 
feature in our college programs. They 
may be described in general terms as con- 
sisting of a comparative study of certain 
types of animal and vegetable life with 
reference to their functions as well as their 
structures. Strictly speaking biology is in 
no essential respect a new subject. Never- 
theless the term is a useful one, and courses 
in general biology differ in several impor- 
tant, if not essential respects, from those usu- 
ally given under the title of zoology or bot- 
any or natural history. In the first place, 
these courses, as given in our colleges, en- 
deavor to present the salient facts with re- 
gard to the properties of living things from 
a common or general standpoint. They at- 
tempt to bring into the foreground the re- 
semblances as well as the differences in 
structure and function among varied forms 
of life belonging to both the plant and the 
animal kingdom. The intention is to give 
a bird’s-eye view in which the general plan 
shall be made evident, and fundamental re- 
lationships shall be emphasized. A student 

* Address delivered at Trinity College, Hartford, 


Connecticut, on the occasion of the opening of the 
Hall of Natural History. 
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who has acquired this point of view is pre- 
pared to appreciate discussions of the great 
general laws of biology, or, if need be, to en- 
ter more carefully upon a closer study of de- 
tails. 

But, in addition to this feature, courses 
in general biology are characterized by the 
emphasis laid upon the functional manifes- 
tations of living matter, by a presentation 
and discussion of the great questions of nu- 
trition, heredity and reaction to environ- 
ment. 

In other words, the physiological point of 
view is brought out more prominently, if I 
mistake not, than is the case in the cus- 
tomary courses in botany or zoology. For 
these reasons a course in elementary biology 
has a special value, which has been recog- 
nized and has led to its’ very general intro- 
duction into our colleges. In a proper 
sequence of biological studies its place falls 
naturally in the college period. It should 
be preceded, preferably in the secondary 
schools, by an out-door study of the forms 
and life-histories of familiar plants and ani- 
mals, and, on the other hand, should itself 
precede courses in botany or zoology or 
special professional training. 

It is in this last respect that the impor- 
tance of collegiate training in biology has 
been most widely recognized, that is, as a 
preparation fora future professional career, 
particularly the profession of medicine. 
Medicine on its scientific side falls into the 
group of biological studies, but as taught 
in the professional schools it concerns itself 
almost exclusively with a single, and that 
the most highly developed, form of life. 
The intelligent members of the medical pro- 
fession have recognized freely that a general 
survey of the whole series of living types 
forms an excellent basis for the more spe- 
cial work of medical schools and medical 
practice, in that it gives a wholesome 
breadth of view and an educational train- 
ing that may save its possessor from many 











50 SCIENCE. 


a crude theory or foolish notion. It con- 
tributes, in other words, to that sound sci- 
entific foundation which is a characteristic 
of the well-educated physician. We find, 
therefore, in many or indeed in most of our 
colleges that courses in biology are arranged 
with special reference to the needs of those 
who expect to gointo medicine. The value 
of this preparation is emphasized by the 
fact that in Great Britian all medical stu- 
dents are required to show evidence that 
they have had courses in elementary biology 
before entering upon their medical studies, 
and in this country one at least of our 
better schools makes a similar requirement. 
This intimate and recognized relationship 
to one of the most important professions is 
in itself a strong practical reason for the 
encouragement of undergraduate courses in 
biology in our colleges, for it is evident, I 
think, that the rapid increase in preliminary 
requirements now taking place in our med- 
ical schools will result in a corresponding 
increase in the number of those who, in- 
tending to enter medicine, will first prepare 
themselves by a college training. There 
will be in the future a greater demand from 
this source for biological instruction. 

This relationship of biology to medicine 
is not, perhaps, wholly beneficial to biology, 
in that it tends in the minds of some to give 
to the subject a technical aspect which is 
inconsistent with pedagogical ideas of what 
shouid constitute the proper material for 
undergraduate study. On the contrary, it 
has always seemed to me that biological 
courses, Of the kind I have in mind, are sin- 
gularly well adapted to the purposes of a 
liberal training, that they possess both a 
culture and a training value entirely apart 
from their especial importance as a prepa- 
ration for professional life. The educational 
value of biological work has been pointed 
out by many eminent writers. Huxley has 
summarized the arguments upon this point 
by showing that the work involved leads 
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necessarily to training in observation, in 
comparison and classification of facts, in 
deduction and verification, that is in those 
processes of thought which enter into the 
intellectual life of every man. The special 
feature of biological training, perhaps, is the 
exercise it gives to the power of observa- 
tion ; in this respect at least it possesses a 
distinct advantage over other means em- 
ployed to develop the mind, and I fancy 
that few will dispute its supremacy in this 
regard. 

But another important influence, from 
the standpoint of liberal training, which 
may be expected from a college course in 
biology is frequently overlooked. I refer to 
the culture value of biological studies in 
bringing one into an intelligent relation 
with life on its physical as well as its 
psychical side. To my mind this feature is 
emphasized by the frequent instances one 
meets of crass ignorance regarding the 
simpler processes of bodily life. By way of 
example, a friend of mine, a gentleman and 
a scholar, a linguist of international reputa- 
tion, once remarked to me that he was suf- 
fering from a headache, and he thought it 
probable that the fumes from his liver had 
gotten into his head. Evidently my friend, 
like some other classical scholars, had im- 
bibed his physiological information quite 
incidentally from very ancient sources. 
With respect to modern biological knowl- 
edge his position was not more advanced 
than that of Brother Jasper regarding the 
planetary system. So, too, I am informed 
upon good authority that an eminent divine 
in this country based a certain mystical 
theory of his own regarding spiritual phe- 
nomena upon the fact that after amputation 
an individual may experience sensations 
in his lost fingers or toes, a fact per- 
fectly understood by any one possessing an 
elementary knowledge of physiology with- 
out recourse to far-reaching mystical views. 

Curiously enough, deplorable ignorance of 
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this kind is frequently displayed by educated 
men without the least sign of compunction. 
In fact it is usually treated in a jocund way 
much as when one confesses his ignorance 
of the latest mode in garments or of other 
trivial affairs of life. One may infer from 
this attitude that a knowledge of biology is 
not widespread or highly esteemed among 
the educated people of our time, otherwise 
it would not be deemed expedient to treat 
this knowledge with the contempt of levity. 
The condition that actually exists recalls the 
state of affairs that prevailed some two or 
three hundred years ago, when “ Many a 
pretty fellow, who was a wit, too, ready of 
repartee, and possessed of a thousand graces 
would be puzzled if he had to write more 
than his own name.”’ The ability to write 
with moderate ease is widespread now, and 
not even the possession of a thousand graces, 
would save one from a sense of humiliation 
if he were deficient in the elements of an 
English education. It would really seem 
desirable that our colleges should provide 
against the possibility of their graduates 
entering life a thousand years or more in 
arrears in all that concerns vital phenom- 
ena. So far as I am aware it is possible for 
a man to go through college and he in- 
structed in the wisdom of the ancients and 
the history of mankind, and yet be left in 
a condition of child-like ignorance concern- 
ing what is known of the most striking and 
important phenomenon of the universe, 
namely, living matter and its properties. 
Next to living itself there is nothing, it 
would seem, that should so interest mortal 
man as that physical basis of life through 
which his living is effected and in such large 
part influenced and controlled. Biology 
seeks to discover what it may concerning 
this substance, its structure, the laws con- 
trolling its activity, its origin, its growth, its 
death. These are matters concerning which 
every intelligent man has a natural curios- 
ity, and concerning which every educated 
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man ought to have some reliable informa- 
tion, so much at least as would enable him 
to appreciate the modern point of view 
and follow the trend of contemporaneous 
thought. A brief course in elementary bi- 
ology meets this requirement where a course 
in natural history, so-called, would probably 
prove insufficient. The latter gives the 
large but external view of living nature, the 
former brings us into close contact with the 
inner structure of living matter, the medium 
of all the manifestations of life. On the other 
hand, those who have not had the advantage 
of some elementary instruction in biology 
will find that a large and important chapter 
in the revelations of modern science and the 
progress of modern civilisation is written in 
a language which it will be difficult for them 
to comprehend. 

When one considers the interest and im- 
portance of biology and its peculiarly inti- 
mate relations with the act of living, it be- 
comes a fair question whether or not this 
side of knowledge should be represented in 
the course of study of every college student. 
It would seem to me that inasmuch as we 
are creatures of the senses, and must seek 
the foundations of our knowledge in the de- 
liverances of the senses concerning the 
world without, the education of every in- 
dividual should include some instruction 
concerning the animate as well as the in- 
animate world in which we find ourselves 
placed. He should possess some informa- 
tion about the means and method by which 
knowledge is acquired, and the external 
phenomena that are the occasion of this 
knowledge. 

Moreover, the culture inculeated by nat- 
ural science, both physical and biological, is 
a world culture that takes us back beyond 
the history of mankind and looks hopefully 
forward into the future expectant of greater 
and greater development. It is a culture 
too that we can share in common with all 
the sons of men, whether their classical tra- 
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ditions, the sources of their laws and customs 
and languages, are the same as ours or not. 
We must assume that it will become more 
and more important to educated men as the 
varied nations of the earth are brought into 
closer intercourse and a greater community 
of life. 

Among the specific advantages that may 
be hoped from a spread of biological knowl- 
edge among the educated classes is an 
abatement of the surprising credulity that 
they often exhibit regarding natural phe- 
nomena, This credulity finds its most 
common manifestation in relation to dis- 
eases, their causes and their cure, and 
springs without doubt from ignorance of 
the elementary facts of biology. Men of 
ability and discrimination, of wide acquaint- 
ance with the affairs of life, or versed in 
the classical learning of the schools, are 
oftentimes as prone as a child or an untu- 
tored savage to be misled by the utterly ir- 
responsible views of ignorant persons con- 
cerning the human body and its functions. 
From time to time in the history of medicine 
sects arise which propose to treat disease 
upon @ priori theories that are as devoid of 
a rational basis as are the incantations of 
the Indian medicine-man. The dupes of 
these theories are not alone the ignorant 
and untrained, but frequently the well- 
educated. They are deceived by the shallow 
sophistries of quacks and charlatans, be- 
cause, I fancy, the living body is to them 
what it was to the ancients, the seat of 
mysterious forces. About these mysteries 
they know nothing and, therefore, they are 
ready to believe almost anything, especially 
from the mouths of charlatans or self-de- 
ceived fanatics, beeause in the nature of 
things it is the latter classes that speak 
most positively and in the loudest tones of 
conviction, and such mannerisms carry 
much weight with most of us when we are 
upon unfamiliar grounds, 

I am entirely willing to admit, of course, 
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that there are more things in heaven and 
earth than are dreamed ofin our philosophy, 
but this is a very vague and unsatisfactory 
premise upon which to erect a working 
hypothesis of life. I am sure that in the 
practical and serious affairs of life it is 
much better to be guided by the knowledge 
that we have, incomplete though it may be, 
rather than by wild speculations about the 
knowledge that we have not. The wrecks 
of many fantastic beliefs scattered through 
the history of mankind bear witness to the 
wisdom of this rule of conduct. It would 
seem that the primitive mysticism that en- 
veloped the healer’s art still clings more or 
less to the profession of medicine. Those 
who practice the art to-day, whether legit- 
imately or illegitimately, are supposed by 
many who should know better, to have ac- 
quired in some way the power to lift the 
veil that enshrouds the mysteries of life. 
It would be well for the profession as well 
as the public if this remnant of ancient 
superstition could be forever effaced, and 
practitioners of the art of medicine could be 
measured by the standards of knowledge 
and skill that apply to less occult callings 
of life. For naturally this factor is used 
chiefly by those who are least deserving of 
confidence, and to the undoing of a credu- 
lous public. 

We may infer that the establishment ofa 
rational theory and practice of medicine 
depends nearly as much upon an education 
of the public as upon the training of the 
physician. Education in the traditional 
humanities does not seem to be sufficient 
for it is well known that those who are pro- 
vided with this culture may fall easy victims 
to the vagaries of quacks. One might sup- 
pose that instruction in the elements of 
human physiology such as prevails in 
many colleges and secondary schools would 
meet the need that I am describing. But 
seemingly this is not the case, and the 
reasons for the inefficiency of this kind of 
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instruction are very apparent to my mind. 
It has none of the virtues of first-hand 
knowledge. Human physiology as taught 
in our schools is good enough in its way, but 
it gives no real information of the nature 
and properties of living matter. Outside 
the fact that the instruction is usually au- 
thoritative and based upon book-work, it 
fails to develop an acquaintance with fun- 
damental conceptions of the nature of the 
living processes, and these must be compre- 
hended in some measure if one wishes to 
look at the living side of nature from the 
proper standpoint. . It may very well hap- 
pen that an individual has a fair idea of his 
internal topography, and yet believes firmly 
in mad-stones as a cure for hydrophobia, or 
the occult influence of horse-chestnuts in 
the coat pocket upon rheumatic conditions, 
or in some similar superstition that has 
come down from the age of witchcraft and 
sorcery. ‘These last illustrations are per- 
haps extreme and not generally applicable 
to the college graduate, but if it were de- 
sirable it would be easy to give quite specific 
instances of fads and theories just as unscien- 
tific and irrational which do find lodgment 
among the educated classes. 

As an antidote to this unworthy credulity 
[ can imagine no more certain remedy than 
a course in biology, including some labora- 
tory exercises. Not a great deal is required 
if the instruction is real and first hand. 
Any one who has examined into the minute 
structure of living forms and gained some 
conception of the nature of vital processes 
is effectively armed against the grosser 
fallacies that at present find some accept- 
ance among even the educated classes. I 
do not mean to say that training of this 
kind is indispensable for an appreciation of 
the nature of biological conceptions, but 
only that by its means the whole sub- 
ject is illumined and given a reality that 
otherwise could scarcely be hoped for. 
One sees the difference fully illustrated by 
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the attitude of the general public toward 
modern ideas of germ diseases and bacteria 
in general. How many absurdities and 
false notions are entertained by educated 
people regarding these latter forms of life! 

The point that I wish to make is that in 
this day and generation the man or woman 
who goes out from college entirely unin- 
formed on the biological side is ignorant of a 
very important phase of the world’s history, 
is out of adjustment with his times, and 
is deprived of a most helpful means of con- 
trolling rationally his own health and that 
of others committed to his care. If this 
kind of knowledge is desirable at all as 
part of the armamentarium of an educated 
man, it is hopeless to seek for it elsewhere 
than in the college period. Much of the 
education necessary to put us into intelli- 
gent adjustment with modern life can be 
obtained in the secondary schools, but lab- 
oratory courses in biology can scarcely 
find .a place so early in the scheme of in- 
struction ; they require some degree of ma- 
turity and previous training on the part of 
students, to say nothing of the paraphernalia 
requisite for actual instruction. Our college 
courses are crowded as it is, and perhaps it 
is not possible to include biology as a com- 
pulsory subject in the poly mathie curricu- 
lum that is forced upon the student at 
present, but the opportunity at least should 
be freely offered. And indeed it is offered 
in a way in all good colleges. I only 
wonder that its general value is not more 
widely appreciated. Instead of being re- 
stricted practically to those expecting to 
enter the medical profession or looking for- 
ward to careers as specialists, it should be 
utilized by all who hope to keep abreast of 
the intellectual life of their times. 

From a pedagogical standpoint biology is 
one of the most attractive subjects offered 
in the college programs. Outside any ques- 
tion of training value there are few if 
any subjects that lend themselves more 
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readily to good teaching. This peculiarity 
arises from the inherent human interest of 
the material it deals with, and by virtue of 
which it is easily possible to arouse the stu- 
dent to voluntary effort. The more I see 
of practical teaching the more I am con- 
vinced of the great influence that can be ex- 
erted by a teacher in this matter of stimu- 
lating the interest of students in his subject. 
Interest in one’s work is like a brilliant 
light ; it brings out numerous details that 
would be overlooked in the obseurer illu- 
mination that comes from an effort under 
compulsion or from a mere sense of duty, 
and by the same token the mental impres- 
sions produced under its influence are of a 
more enduring character. Real interest in 
one’s work leads to voluntary exertion and 
to a concentration of attention, both of 
which factors produce excellent results, as 
regards the subject under study as well as 
in the matter of exercising and developing 
the potential capacities of the brain. I 
should be willing to defend this thesis purely 
on physiological grounds, although it is 
scarcely necessary, perhaps, since it seems 
to be fully appreciated in modern methods 
of teaching, particularly in the instruction 
of the young. 

I am sure that those of us who are watch- 
ing the education of our children must be 
struck with this fact. In former times the 
teacher, from the beginning, was often a 
task master, driving us to unwelcome labor, 
and when interest on the part of the pupil 
flagged he stirred up the circulation in the 
organs of thought by external applications 
of the rod. Learning and the rod, to use 
an often-quoted simile, were nail and ham- 
mer. The method was effective; tempo- 
rarily, at least, it served as a means of con- 
centrating the mind on the work in hand, 
but from the physiological standpoint the 
rod is a crude instrument, ill-adapted to 
mental culture. In these happier days the 
teacher is more frequently a friend endeav- 
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oring by gentler means to arouse in his 
pupils a vivid personal interest in the sub- 
jects studied, and successful in his work in 
proportion to his ability to effect this result. 
In fact, I am inclined to believe that the 
power to interest his students in their work 
is the test of a good teacher. It makes no 
difference how well a teacher may know his 
subject, nor how skilled he may be in the 
technical side of his calling, if he has not 
sufficient enthusiasm and ingenuity to put 
life and attractiveness into his instruction 
he is not doing justice to his opportunities. 
No student is getting the full measure of 
information or mental discipline out of his 
course unless by the interest he takes in the 
subject, or by some other means, he has 
been led to exert himself voluntarily. I 
feel that this consideration is quite as im- 
portant in university instruction as in kin- 
dergarten teaching. I am convinced that 
every teacher should exert himself to devise 
legitimate means of arousing the interest of 
his student, upon the theory that they will 
thereby be led to think and meditate for 
themselves. It is for this reason, mainly, 
that in the natural sciences we make such 
extensive use of ocular demonstrations. It 
is not often that these demonstrations are 
really necessary to the comprehension of 
facts; their value, so it seems to me at 
least, lies mainly in this, that they stir the 
sluggish mind, they bring the brain into a 
condition of receptivity and activity in 
which it is at its best as a physiological 
mechanism. 

That this last statement is a matter of 
fact and not a mere figure of speech is in- 
dicated pretty clearly by laboratory experi- 
ments. It is well known to physiologists 
that mental exertion is accompanied by a 
greater flow of blood through the brain, and 
that, roughly speaking, the effectiveness and 
intensity of the brain work is proportional 
to the increase in the flow of blood. We 
have instruments in the laboratories by 
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means Of which we can measure these 
changes in blood flow, and thus approxi- 
mately determine the intensity of mental 
activity under different conditions. I need 
not here describe the instrument any fur- 
ther than to say that it consists of an ap- 
paratus for measuring the volume of the 
hand orarm. When the brain is working 
actively the arm shrinks in size, the shrink- 
age being due to a shunting, so to speak, of 
some of its blood to the brain. I have had 
occasion to use this apparatus repeatedly 
in my laboratory, and the results seem to 
indicate quite clearly that an important 
factor in bringing about increased circula- 
tion through the brain, and therefore prob- 
ably an accompanying intensity of brain ac- 
tivity, is that of a high degree of interest in 
the subject of thought or discussion. 

I may be permitted to describe one or two 
incidents which, though trivial in them- 
selves, illustrate the point I am making. 
It happened on one occasion that a gradu- 
ate student in my laboratory, a Catholic 
priest, was using this apparatus in the 
course of some investigations upon the 
physiological effects of pleasant and un- 
pleasant sensations. In connection with his 
problem he made a number of tests of the 
effect of strong mental activity upon the cir- 
culation. In one of these experiments he 
had a young theological student in the 
apparatus and was putting him through 
an examination, with the result that the 
record showed some indication of increased 
mental activity. He had arranged, how- 
ever, that while the experiment was in 
progress one of the young man’s regular 
teachers should appear suddenly upon the 
scene and pretend to give him his final 
examination which was due at about that 
time. The ruse succeeded admirably ; the 
student took the examination seriously and 
the effect upon his arm was so great that 
the apparatus was unable to record the 
full extent of its shrinkage. It was a capi- 
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tal illustration of the effect on the circula- 
tory system of intense mental activity when 
accompanied by some degree of emotional 
excitement; or as a Methodist Bishop, to 
whom I was showing the record, expressed 
himself, it showed the serious effect that 
dogmatic theology may have on the ex- 
tremities. 

On another occasion, a colleague of the 
priest, who was himself an instructor in a 
theological seminary, was placed in the ap- 
paratus and subjected to an examination. 
The result upon his extremities was very 
slight. The truth was that he was on 
familiar grounds, he was as well acquainted 
with the subject as his interlocntor, and 
perhaps was a little weary of it. The ex- 
perimenter, however, recalled that his 
friend was from Kentucky and began to ask 
some questions conéerning the blue-grass 
region, the breeds of race-horses and horses 
in general. He was delighted to find that 
he not only got an enthusiastic and minute 
description of the region and its famous 
racers, but, that his apparatus gave most 
satisfactory indications that the sluggish 
brain had been fully aroused, and was 
working in its best form as regards the sub- 
ject under discussion. 

Many similar results obtained by other 
observers bear witness to the general truth 
that the element of interest is an important 
factor in stimulating brain activity, and so 
acting upon the vaso-motor centers as to 
put this organ under its most favorable 
physiological conditions for work. The 
brain that is but half aroused and interested 
is in fact partly unconscious. Much that 
it sees or hears fails utterly to awaken that 
chain of associations, that synthesis and 
comparison of memory records which forms 
the physical basis of mental growth and 
training. 

It is possible, I believe, that this factor 
is not entirely appreciated in our college 
teaching. Some weight, indeed consider- 
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able weight should be given to it, not only 
in the individual work of the teacher, but 
in the construction of courses. I do not 
mean, of course, that in making the cur- 
riculum this consideration should have a 
predominating influence, but it should cer- 
tainly be borne in mind. Other things 
being equal the subject that has the most 
intrinsic interest is likely to have the highest 
degree of training and developing value, 
and I feel safe in asserting that this virtue 
is possessed to an uncommon degree by the 
subject of biology. Its importance in illus- 
trating the methods of scientific thought, 
and the practical utility in life of its subject 
matter are combined with an attractiveness 
that appeals to every intelligent person. 

To have under the eye the primitive forms 
of life in all their strange and suggestive 
variations, to follow ihe development of an 
apparently simple and structureless ovum 
into a complicated and exquisitely con- 
structed organism and to see these various 
stages in the individual history paralleled 
in nature by the slow phylogenetic growth 
of animal forms, to realize for one’s self 
the community of structure and function 
that binds together all living beings, these 
things are of a nature to awaken interest 
in the minds of the most careless. Such at 
least was my personal experience as a stu- 
dent, and such has been my observation 
upon many classes composed of men with 
varied training and widely different pur- 
poses in life. Just as an elementary study 
of astronomy lifts one out of his self-suffi- 
cient narrowness and brings him face to 
face with great thoughts and problems, so 
an acquaintance with the teeming existence 
of the microscopic world leads us to a 
thoughtful, intelligent and humble consid- 
eration of the great mysteries of the uni- 
verse. 

The desirability of having some form of 
biological work represented in our college 
courses commends itself to my mind for 
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still another reason which has, I believe, 
some practical basis. I refer to the fact 
that during a man’s college life it is neces- 
sary as arule that some decision shall be 
reached concerning the character of his 
future career. There are some, doubtless, 
among our college students upon whose 
conscience the necessity of making this de- 
cision rests but lightly, by reason of the 
exuberant hopefulness and confidence of 
youth, yet upon the whole I faney that few 
students in their senior year fail to give 
this serious subject much careful and anx- 
ious consideration. Motives of expediency 
or the advice of parents or friends fre- 
quently furnish the controlling factor in the 
decision to which he finally comes, but in- 
dividually he must desire and seek for some 
light, from his own experience, regarding 
his personal fitness and adaptability for the 
various possible careers that lie before him. 
It is a sad basiness when the search is 
fruitless, and he stands at the parting of 
the ways, undecided, not knowing which 
path offers to him the greatest chances of 
happiness, usefulness and success. It seems 
to me that a student’s college course should 
be of direct assistance to him in this mat- 
ter of his life’s work, not only in giving 
him a general training that shall send him 
forth equipped for competition with his fel- 
lows, and prepared to enjoy the usufruct 
of the world’s intellectual inheritance, but 
specifically in throwing light upon the 
nature of his own talents. In some way 
this period of preparation and training 
should be adapted to enable the individual 
to find himself, to discover wherein lie his 
greatest interests and greatest possibility 
of success and happiness. For this reason 
it would seem to be a mistake if a depart- 
ment of knowledge so important and pecu- 
liar as biology is not brought in some way 
to the student’s attention. It forms the 
gateway to at least one great profession 
which though overcrowded at present is in 
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reality suffering from the lack of men with 
college training. 

If our colleges could turn into the pro- 
fession of medicine those of their students 
who find within themselves a_ peculiar 
adaptability to its work, to take the place 
of the thousands of uneducated men who at 
present are attracted to it by commercial 
motives alone, they would accomplish a 
most useful work for humanity at large. 

W. H. Howe t. 


JOHNS HOPKINS UNIVERSITY. 


THE OPENING OF THE HALL OF NATURAL 
HISTORY, TRINITY COLLEGE. 

On December 7th the new Hall of Nat- 
ural History of Trinity College was formally 
opened. 

The Rev. George Williamson Smith, D.D., 


President of the College, delivered the ad-_ 


dress of welcome, as follows: 
“It gives me great pleasure to welcome 
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of chemistry and mineralogy, of agriculture 
and political economy, and of botany. A 
professor of natural philosophy was to be 
appointed at an early day. It was a radical 
departure from the college curriculum ac- 
cepted at that time to give such a large 
place to scientific study, and the difference 
was increased by a provision that students 
could be admitted to ‘ pursue such particular 
studies as might be suited to their circum- 
stances,’ ‘or as the of their 
parents or guardians might require.’ The 
additional announcement that ‘if, in the 
end’ of their association with the college, 
‘the amount of the attainments’ of special 
students ‘should be judged by the faculty 
to be equal to the knowledge acquired in 
the regular course, they might be candidates 
for the Degrees in Arts, which would be 
conferred on the stfdents in that course,’ 
is still regarded as revolutionary in most 


inclination 


of our colleges. 
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you to Trinity College on this occasion. 
It is the realization of what was under- 
taken by the trustees of Washington Col- 
lege when they issued their prospectus in 
1824. In that prospectus we find that pro- 
fessors had been appointed for departments 


‘‘The position and importance given to 
scientific studies attracted a large number 
of students who wished to prepare for the 
study of medicine or for scientific pursuits, 
and among the early students a large pro- 
portion became distinguished physicians. 
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able weight should be given to it, not only 
in the individual work of the teacher, but 
in the construction of courses. I do not 
mean, of course, that in making the cur- 
riculum this consideration should have a 
predominating influence, but it should cer- 
tainly be borne in mind. Other things 
being equal the subject that has the most 
intrinsic interest is likely to have the highest 
degree of training and developing value, 
and I feel safe in asserting that this virtue 
is possessed to an uncommon degree by the 
subject of biology. Its importance in illus- 
trating the methods of scientific thought, 
and the practical utility in life of its subject 
matter are combined with an attractiveness 
that appeals to every intelligent person. 

To have under the eye the primitive forms 
of life in all their strange and suggestive 
variations, to follow ihe development of an 
apparently simple and structureless ovum 
into a complicated and exquisitely con- 
structed organism and to see these various 
stages in the individual history paralleled 
in nature by the slow phylogenetic growth 
of animal forms, to realize for one’s self 
the community of structure and function 
that binds together all living beings, these 
things are of a nature to awaken interest 
in the minds of the most careless. Such at 
least was my personal experience as a stu- 
dent, and such has been my observation 
upon many classes composed of men with 
varied training and widely different pur- 
poses in life. Just as an elementary study 
of astronomy lifts one out of his self-suffi- 
cient narrowness and brings him face to 
face with great thoughts and problems, so 
an acquaintance with the teeming existence 
of the microscopic world leads us to a 
thoughtful, intelligent and humble consid- 
eration of the great mysteries of the uni- 
verse. 

The desirability of having some form of 
biological work represented in our college 
courses commends itself to my mind for 
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still another reason which has, I believe, 
some practical basis. I refer to the fact 
that during a man’s college life it is neces- 
sary as arule that some decision shall be 
reached concerning the character of his 
future career. There are some, doubtless, 
among our college students upon whose 
conscience the necessity of making this de- 
cision rests but lightly, by reason of the 
exuberant hopefulness and confidence of 
youth, yet upon the whole I fancy that few 
students in their senior year fail to give 
this serious subject much careful and anx- 
ious consideration. Motives of expediency 
or the advice of parents or friends fre- 
quently furnish the controlling factor in the 
decision to which he finally comes, but in- 
dividually he must desire and seek for some 
light, from his own experience, regarding 
his personal fitness and adaptability for the 
various possible careers that lie before him. 
It is a sad basiness when the search is 
fruitless, and he stands at the parting of 
the ways, undecided, not knowing which 
path offers to him the greatest chances of 
happiness, usefulness and success. It seems 
to me that a student’s college course should 
be of direct assistance to him in this mat- 
ter of his life’s work, not only in giving 
him a general training that shall send him 
forth equipped for competition with his fel- 
lows, and prepared to enjoy the usufruct 
of the world’s intellectual inheritance, but 
specifically in throwing light upon the 
nature of his own talents. In some way 
this period of preparation and training 
should be adapted to enable the individual 
to find himself, to discover wherein lie his 
greatest interests and greatest possibility 
of success and happiness. For this reason 
it would seem to be a mistake if a depart- 
ment of knowledge so important and pecu- 
liar as biology is not brought in some way 
to the student’s attention. It forms the 
gateway to at least one great profession 
which though overcrowded at present is in 
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reality suffering from the lack of men with 
college training. 

If our colleges could turn into the pro- 
fession of medicine those of their students 
who find within themselves a_ peculiar 
adaptability to its work, to take the place 
of the thousands of uneducated men who at 
present are attracted to it by commercial 
motives alone, they would accomplish a 


most useful work for humanity at large. 
W. H. Howe tt. 


JOHNS HOPKINS UNIVERSITY. 


THE OPENING OF THE HALL OF NATURAL 
HISTORY, TRINITY COLLEGE. 

On December 7th the new Hall of Nat- 

ural History of Trinity College was formally 


opened. 
The Rev. George Williamson Smith, D.D., 


President of the College, delivered the ad-_ 


dress of welcome, as follows: 
“Tt gives me great pleasure to welcome 
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of chemistry and mineralogy, of agriculture 
and political economy, and of botany. A 
professor of natural philosophy was to be 
appointed at anearly day. It was a radical 
departure from the college curriculum ac- 
cepted at that time to give such a large 
place to scientific study, and the difference 
was increased by a provision that students 
could be admitted to ‘ pursue such particular 
studies as might be suited to their circum- 
of their 
parents or guardians might require.’ The 
additional announcement that ‘if, in the 
end’ of their association with the college, 
‘the amount of the attainments’ of special 
students ‘should be judged by the faculty 
to be equal to the knowledge acquired in 


stances,’ ‘or as the inclination 


the regular course, they might be candidates 
for the Degrees in Arts, which would be 
conferred on the studamts in that course,’ 
is still regarded as revolutionary in most 


of our colleges. 
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you to Trinity College on this occasion. 
It is the realization of what was under- 
taken by the trustees of Washington Col- 
lege when they issued their prospectus in 
1824, In that prospectus we find that pro- 
fessors had been appointed for departments 





‘The position and importance given to 
scientific studies attracted a large number 
of students who wished to prepare for the 
study of medicine or for scientific pursuits, 
and among the early students a large pro- 
portion became distinguished physicians. 
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Among the special students in 1829 was 
James H. Ward, a midshipman of the 
United States Navy, who was preparing 
for the examination for past-midshipman, 
and who found in Washington College the 
opportunities for such studies as he desired 
to pursue and which were cultivated in 
only a few places. It was largely through 
his instrumentality that the United States 
Naval Academy was founded by Bancroft 
in 1844. 

‘But the men who founded Washington 
College, with its startiing departure from 
the accepted course of study, were half a 
century in advance of their day; and it is 
as fatal to a man’s usefulness to be fifty 
years ahead of his time as to be fifty years 
behind it. The college was compelled to 
recede from its advanced position and do 
the work called for in its generation. But 
the scientific studies, though reduced, were 
never abandoned. A few years ago, by the 
generosity of alumni and friends of the col- 
lege, among whom the late Junius 8. Mor- 
gan, of London, and Mr. Walter Keney, 
of Hartford, were conspicuous, but particu- 
larly by the large gift of the late George A. 
Jarvis, of Brooklyn, N. Y., the laboratories 
for physics and chemistry were constructed 
and equipped. In 1888 tentative efforts 
were made to procure the funds for the 
erection of a building for the museum and 
department of natural history. The time 
was not deemed favorable and the project 
slept until 1893, when another effort was 
made. But the flurry of a threatened war 
with England over the Venezuelan bound- 
ary caused another postponement. In 
1898 the effort was renewed; several large 
subscriptions were obtained, W. C. Brock- 
lesby, an alumnus of the college, whose 
father had been for many years a professor 
in charge of the work of natural history, 
was engaged as architect, and to-day we 
have the satisfaction of seeing the comple- 
tion of this part of the project of our vener- 
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ated founder and his associates. In their 
name, as well as our own, I bid you wel- 
come.” 

In addition to the addresses by Professor 
H. F. Osborn and Professor W. H. Howell 
given above, short addresses were made by 
Professor Hadley, of Yale; President Car- 
ter, of Williams; Professor Conn, of Wes- 
leyan and ex-President Pynchen, of Trinity. 

The following extraets from congratula- 
tory letters to Professor Edwards were read : 


‘*The generous support which is afforded by your 
countrymen to scientific institutions is in the highest 
degree creditable to the nation and sadly contrasts 
with the treatment accorded to naturalists in the old 
country. 

‘*T need hardly say that I am fully aware of the 
splendid contributions to the various branches of nat- 
ural history which have been made by members of 
the staff of the various universities and colleges of 
the United States, and I trust that the magnificent 
scientific reputation of such men as Louis and Alex- 
ander Agassiz, Asa Gray, T. D. Dana, and O. C. Marsh 
may serve as an incitement to their successors in 
similar lines of research, and that the mantle which 
they dropped may abide with future generations in 
Trinity College, Hartford. Believe me, dear sir, 

** Very faithfully yours, 
‘* ROBERT D. CUNNINGHAM, M.D.”’ 

PROFESSOR OF NATURAL History, 

QUEEN’S COLLEGE, BELFAST, IRELAND. 


‘*Tt is my wish that your new hall may receive and 
instruct many generations of students, and that it 
may inspire in many the taste for zoology. 

** Very cordially yours, 
*L, CUENOT.”’ 

PROFESSOR OF ZOOLOGY AND PHYSIOLOGY, 

UNIVERSITY OF NANCY, FRANCE. 


‘*With all good wishes for the success of your 


labor, I am 
‘* Yours very faithfully, 
‘* FRANCIS DARWIN.,”’ 
CAMBRIDGE, ENGLAND, 
August 15, 1900. 


‘*T regret that distance, and the occupaticns that 
fill the life of all those who have devoted themselves 
to science, do not permit me to be present in person 
at the inauguration of the Laboratory of Natural His- 
tory of your college. ButIam with you in heart, 
and I send you in this letter my most earnest wishes 
for the success of your laboratory. 
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‘* Moreover, there can be no doubt of this success, 
for you will display there, you, your associates in 
labor and your pupils, the remarkable qualities of 
your race, and you will be with us in the vanguard in 
the great battle that we are fighting without truce for 
the discovery of the truth, a noble conflict in which 
all the combatants participate in the advantages of 
victory, and which causes to flow neither blood nor 


tears. 
‘**YveEs DELAGE.”’ 


PROFESSOR OF ZOOLOGY AND COMPARATIVE 
ANATOMY, UNIVERSITY OF PARIS, FRANCE. 


‘| wish your new Hall of Natural History the very 
best suecess. I am 
‘* Yours very respectfully, 
‘PROFESSOR DR. ANTON DOHRN.”’ 
ZOOLOGICAL STATION, 
NAPLES, ITALY. 


‘*T send you my best wishes for the opening of your 
new Natural History Institute in Trinity College, and 
hope it will bring to maturity manyadvances in the 
investigation of the grand treasures of Nature of your 
beautiful country, which I had the pieasure of becom 
ing acquainted with last year. With greatest esteem, 

** Yours truly, 
PROFESSOR D. A. FOREL.”’ 

ZURICH, SWITZERLAND. 


‘*Thank you very much for the sending of your 
program of instruction, which I have read with the 
greatest interest. I congratulate you upon the problem 
which you have set for yourself; that zoology and 
anatomy can only gain when they are permeated by 
physiological and general biological principles, is, 
alas, not yet recognized to any extent. Only in 
botany is recognized the natural union, of form and 
function in teaching, and there but to a slight degree; 
this has found expression in the splendid book of 
Haberlandt, ‘ Physiological Anatomy.’ Mineralogy 
and geology in Zurich have undergone a similar 
process. 

‘To the anatomist and zoologist on the contrary, 
the comparative method is allowed, and the so-called 
‘purely mechanical’ points of view are repudiated. 

“Yours truly, 
*“MAX VON FREY.”’ 

UNIVERSITY OF WURZBURG, 

GERMANY. 


‘‘May the Hall of Natural History be a complete 
success—fulfilling all the aspirations of its founders 
and well-wishers! Had it been possible it woutd 
have afforded me much pleasure and satisfaction to 
have been present at your opening function. All I 
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can do now is to wish the institution and yourself 
Godspeed! 
** Yours very truly, 
*“ JAMES GEIKIE.’’ 
UNIVERSITY OF EDINBURGH, 
SCOTLAND. 


‘*T should have been happy to express personally 
to you my great admiration for the powerful scientific 
movement taking place in the United States of Amer- 
ica, the proof of which is given by the erection of so 
many splendid universities. I send you my heartiest 
wishes that the Biological Laboratory of Hartford 
may soon produce numerous and excellent works in 
all branches of modern biology. Believe me, dear 
sir, 

“Yours very sincerely, 
‘*A. GIARD.”’ 

MEMBRE DE L’INSTITUT DE 

FRANCE, 


‘*In reply to your invitation I wish to send, in my 
absence, a few words of hearty greeting on the occa- 
sion of the opening of your Hall of Natural History. 
I hold it an imperative duty of the minister of every 
denomination of religion to seek to understand the 
modes of thought of his flock. And considering the 
way biological progress has influenced man’s way of 
looking at things generally, it seems to me that its 
study is one specially necessary for the ministry. 
The work of the churches or great social bond of 
union and progress in humanity is one we all recog- 
nize. That men anxious and willing to work for 
this end should have had their services unutilized in 
the past—the very recent past—through the lack of 
understanding of the theologians is a fact to be deeply 
regretted. And the new foundation in your college 
should make for charity in human fellowship, through 
and with the advancement of human knowledge. I 
am, gentlemen, 

“ Faithfully yours, 
**MarcuUs HARTZOG, D.Sc., M.D., F.L.S.”’ 

PROFESSOR OF NATURAL HIsToRY, 


QUEEN’s COLLEGE, CoRK, IRELAND. 
~ 


** The natural sciences, and not in the least biology, 
have in a few decades developed remarkably in the 
United States. Proof of this are the newly founded, 
splendidly equipped universities, natural history 
museums, marine biological stations, and recently 
published journals, by means of which science has 
already experienced so many additions due to Amer- 
ican research. 

‘“ That the newly erected ‘ Hall of Natural History 
of Trinity College,’ placed under your guidance, may 
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develop to a worthy home of the natural sciences, I 
wish from all my heart. 
** Yours truly, 
**Dr. OscAR HERTWIG.”’ 
UNIVERSITY OF BERLIN, 
GERMANY. 


‘*T express my interest in the erection of your in- 
stitute. Its creation will be a new proof of the suc- 
cessful zeal with which the younger school of your 
country is occupied to further scientific progress in 
unconfined research, as well as in the dissemination 
of knowledge. With the most respectful greetings, 

** Yours truly, 
** WILLIAM His.”’ 

UNIVERSITY OF LEIPZIG, 

GERMANY. 


‘“You may perhaps be surprised to hear that I 
passed two very happy years of my boyhood in Hart- 
ford, attending the high school, and that I still count 
among my best friends a number of Hartford people. 
You may, therefore, imagine with what satisfaction I 
learned that in the city with which my personal re- 
lations, so to speak, are very intimate, a hall has 
been established in which the subjects in my own 
special lines are to be studied. I congratulate the 
city, the College and you on the completion of the 
Hall of Natural History, and hope that it will become 
a center of scientific activities and will do its full 
ehare in the advancement of knowledge, as it no 
doubt will. With best wishes, I remain 

** Yours sincerely, 
“*K. MITSUKURI.”’ 

IMPERIAL UNIVERSITY, 

ToKIo, JAPAN, 


‘*T have much pleasure in sending you my best 
wishes for the new Hall of Natural History at Trinity 
College, Hartford. May it have a long, useful and 
prosperous career. May it train many men to do 
good and honest work in natural history, that most 
delightful of the sciences, and may financial blight— 
that curse of so many scientific undertakings, never 
fall upon it! I much regret that I cannot myself be 
present on the occasion to offer my congratulations in 
person. 

‘*It is now exactly a quarter of a century since I 
began the study of Natural History under that bril- 
liant zoologist, that truly great and distinguished 
man, Francis Maitland Balfour. The lessons I learnt 
from him I would fain teach to others, and it has 
always been my endeavor to do so, The most im- 
portant of them were—thoroughness and honesty in 
work, the realization of the fact that no scientific 
work is worth doing unless it be done primarily for 
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the sake of the work, and not primarily for the sake 
of the worker. The realization of this fact is the most 
important result which a sound education can pro- 
duce. 

‘*T cannot wish you anything better than this— 
that the work done in your institution may be honest 
work, sound work, work which men of all countries 
and all languages who are seeking after truth may 
turn to with confidence, that there at least they will 
find the real thing—an honest record of painstaking 
observation. 

‘‘In other words, may your institution be the 
means of training men to work like Johannes Miiller, 
Charles Darwin, Thomas Henry Huxley, Albert K6l- 
liker, Elias Metschnikoff and Francis Maitland Bal- 
four. Iam, dear sir, 

‘*Yours sincerely, 
‘* ADAM SEDGWICK.”’ 

READER IN MORPHOLOGY AND EMBRYOLOGY OF 

ANIMALS, TRINITY COLLEGE, UNIVERSITY OF 
CAMBRIDGE, ENGLAND. 


‘*T pledge you my sincerest wishes for the new Hall 
of Natural History of Trinity College. May it take 
its place in contributing to the greatest researches 
which the United States have produced in the last 
decennium for our sciences, and which have stirred 
up the admiration, yes, I may say, the envy of the 
entire Old World. With this wish, I remain, in 


greatest esteem, 
.“* Yours truly, 


‘Dr. J. W. SPENGEL.”’ 
UNIVERSITY OF GIESSEN, 
GERMANY. 


‘*T express my admiration and forcible acknowledg- 
ment of how zealous your countrymen in the great 
country of the United States are to further science in 
every direction ; I wish Trinity College and especially 
its scientific institutes the greatest success and de- 


velopment. 
‘** Most respectfully yours, 


‘* WALDEYER.”’ 
UNIVERSITY OF BERLIN, 
GERMANY. 


** Kindly accept my wishes for the success of this 
solemnity and for the ever progressive development 
of the knowledge of truth, as well as of the spirit of 
research in your university. 

‘“*T beg you, sir and your colleagues, to accept the 
expression of my cordial appreciation. 

‘*EMILE YUNG.”’ 
- PROFESSOR OF ZOOLOGY AND OF COMPARATIVE 
ANATOMY IN THE UNIVERSITY OF GENEVA, 
SWITZERLAND. 
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In addition letters were received from: 

Professor Henry Blanc, University of Lausanne, 
France, 

Professor Wilhelm Blasius, University of Braun- 
schweig, Germany. 

Professor O. Biitschli, University of Heidelberg, 
Germany. 

Professor Carl Chun, University of Leipzig, Ger- 
many. 

Professor E. Ehlers, University of Gittingen, Ger- 
many. 

Sir Michael Foster, University of Cambridge, Eng- 
land. 

Professor A. A. W. Hubrecht, of Utrecht, Holland. 

Prefessor Alexander Kovalevskij, St. Petersburg, 
Russia. 
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Professor W. N. Parker, University College, Cardiff 
Wales. 

Professor E. B. 
England. 

Professor Dr. Louis Roule, University of Toulouse, 
France. 

Professor G. O. Sars, Christiania, Norway. 

Professor Dr. Franz Eilhard Schulze, University of 
Berlin, Germany. 

Professor Aleksandr Andrejevid Tichomiroyv, Uni- 
versity of Moscow, Russia. 

Professor Sydney Howard Vines, 
Oxford, England. 

Professor S. Watasé, University of Tokio, Japan. 

Professor R. Wiedersheim, University of Freiburg, 
Germany. 


Poulton, University of Oxford, 


University of 
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Professor Hubert Ludwig, University of Bonn, 
Germany. 

Professor H. N. 
Dublin, Ireland. 


Mackintosh, Trinity College, 


Professor K. Mobius, University of Berlin, Ger- 
many. 





Museum. 


THE HALL OF NATURAL HISTORY. 
The building having a frontage to the 

north of 122 feet, and a width of 72 feet. is 

three stories high above an ample base- 


ment. The materiais used are common 
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brick, molded brick and sandstone for 
finish. 

In plan the building is a parallelogram, 
projection 40 feet wide, 


turrets extending 


with a central 
flanked by 
through the several stories and finished 
above the main roof line. The principal 


octagonal 
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entrance gives access to a wide staircase 
hall. Directly opposite this entrance is the 
doorway to the Museum. 

The Museum occupies three floors, the 
two upper ones having each an area of over 
4,650 square feet, the first floor being con- 
nected with the second by an iron staircase 
and a large floor-well, which forms a feature 
in the construction of the second floor. 
The whole Museum has a southern exposure 
and is adequately lighted. 
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The arrangement of rooms is shown in the 
accompanying diagrams. 

A feature of theequipment is theaquarium 
and vivarium rooms in the basement. In 
the aquarium there are five tanks, each con- 
taining 290 gallons, paneled off from the 
main room as in the Berlin, Washington, 


Lecture Room. 


Battery Park and other aquaria. Thus the 
public can see the animals under the most 
favorable conditions, while in the aquarium 
section the students may work at problems 
in comparative physiology and comparative 
psychology without being disturbed. Three 
of the tanks are for marine and two for 
fresh-water animals and plants. The great 
advantage, as an adjunct to teaching, of hav- 
ing alive such animals as medusz, star-fish, 
sea-cucumbers and anemones is apparent to 
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anyone who has attempted to gain a natural 
conception of such forms from only alcoholic 
material. In the attic is a large pigeon 
house for breeding purposes. Glass bee- 
hives and ant nests are used for the study 
of community life. In fact, it is planned to 
have every order of animals represented by 
typical species in the aquaria and vivaria, 
so that the study of function may go hand 
in hand with the study of form. 

In the museum each order is represented 
by specimens in alcohol, skins, skeletons, a 
dissection accompanied by a water-color 
sketch, with all the parts plainly labeled 
and embryological models with explanatory 
charts, in order that the visitor or student 
may learn as much as possible of the forms 
exhibited rather than become overwhelmed 
with the wealth of species. 


AN ARTIFICIAL REPRESENTATION OF A 
TOTAL SOLAR ECLIPSE. 

In preparing for polarization experiments 
on the solar corona it is extremely desir- 
able to have an artificial corona as nearly 
as possible resembling the reality, for pre- 
liminary work. The only device of the 
kind that has been used to my knowledge 
is the arrangement described by Wright 
in his eclipse report, consisting of a ‘card- 
board funnel, lined with black cloth, with a 
light at the back. This gives a ring-shaped 
illuminated area radially polarized. It is 
believed that the contrivance about to be 


described will be found far better adapted 


to work of this sort, for the artificial corona 
in this case resembles the real so closely as 
to startle one who has actually witnessed a 
total solar eclipse ; the polarization is radial, 
and is produced in the same way as in the 
sun’s.surroundings, and the misty grada- 
tions of brilliancy are present as well. So 
perfect was the representation that I added 
several features of purely esthetic nature, 
to heighten the effect, and finally succeeded 
in getting a reproduction of a solar eclipse 
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which could hardly be distinguished from 
the reality, except that the polar streamers 
are straight as drawn by Trouvelot, ingtead 
of being curved, as all the recent photo- 
graphs show them. The curious greenish- 
blue color of the sky and the peculiar pearly 
luster and misty appearance are faithfully 
reproduced. For lecture purposes an arti- 
ficial eclipse of this sort would be admir- 
ably adapted, and I know of no way in 
which an audience could be given so vivid 
an idea of the beauty of the phenomenon. 
Drawings and photographs are wholly in- 
adequate in giving any notion of the actual 
appearance of the sun’s surroundings, and 
I feel sure that any one will feel amply re- 
paid for the small amount of trouble neces- 
sary in fitting up the arrangement which I 
shall describe. 

A rectangular glass tank about a foot 
square on the front and five or six inches 
wide, and a six-candle-power incandescent 
lamp are all that are necessary. The di- 
mensions of the tank are not of much im. 
portance, a small aquarium being admirably 
adapted for the purpose. The tank should 
be nearly filled with clean 
water, and a spoonful or A 
two (the right amount de- | 
termined by experiment) 
of a weak alcoholic solu- 
tion of mastic should be 
added. The mastic is at 
once thrown down as an 
exceedingly fine precipi- 
tate, giving the water a 
milky appearance. The 
wires leading to the lamp 
should be passed through in, 
a short glass tube, and the a> 
lamp fastened to the end of 
the tube with sealing wax, 
taking care to make a tight joint, to prevent 
the water from entering the tube. (Fig. 1.) 
Five or six strips of tin foil are now fastened 
with shellac along the sides of the lamp, 
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leaving a space of from 4 to 1 mm. between 
them. The strips should be of about the 
same width as the clear spaces. They are to 
be mounted in two groups on opposite sides 
of the lamp, and the rays passing between 

them produce the polar 
The 
LO. number, width and dis- 
tribution of the strips 
necessary to produce the 


streamers. proper 








most realistic effect can 








; | 


——— be easily determined by 





experiment.* A circular 
disk of trifle 
larger than the lamp, should be fastened to 


Fic. 2. 


metal, a 


the tip of the lamp with sealing- wax, or any 
soft, water-resisting cement; this cuts off 
the light of the lamp and 


direct rep- 
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rheostat in circuit with the lamp to regulate 
the intensity of the illumination. On turn- 
ing on the current and seating ourselves 
in front of the tank we shall see a most 
beautiful corona, caused by the scattering 
of the light of the lamp by the small par- 
ticles of mastic suspended in the water. 
If we look at it through a Nicol prism we 
shall find that it is radially polarized, a 
dark area appearing on each side of the 
lamp, which turns as we turn the Nicol. 
The illumination is not uniform around the 
lamp, owing to unsymmetrical distribution 
of the candle power, and this heightens the 
effect. Ifthe polar streamers are found to 
be too sharply defined or too wide, the de- 
fect can be easily remedied by altering the 


tin-foil strips. The eclipse is not yet per- 
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resents the dark disk of the moon. The 
whole is to be immersed in the tank, with 
the lamp in a horizontal position, and the 
metal disk close against the front glass 
plate. (Fig.2.) Itisa good plan to havea 

* Probably black paint could be used instead of 
the tin-foil strips. 


3. 


fect, however, the illumination of the sky 
background being too white and too bril- 
liant in comparison. By adding a solution 
of some bluish-green aniline dye (I used 
malachite green) the sky can be given its 
weird color, and the corona brought out 
much more distinctly. Ifthe proper amount 
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of the dye be added, the sky can be strongly 
colored without apparently changing the 
color of the corona in the slightest degree, 
a rather surprising circumstance, since both 
are produced by the same means. We 
should have now a most beautiful and per- 
fect reproduction of the wonderful atmos- 
phere around the sun, a corona of pure 
golden white light, with pearly luster and 
exquisite texture, the misty streamers 
stretching out until lost on the bluish-green 
background ofthe sky. The rifts or darker 
areas due to the unequal illumination are 
present as well as the polar streamers. The 
effect is heightened if the eyes are partially 
closed. 

A photograph of one of these artificial 
eclipses is reproduced in Fig. 3. Much of 
the fine detail present in the negative is lost 
in the print, and still more will doubtless 
go in the process of reproduction. The 
coronal streamers extend out much farther 
than is indicated by the photograph. No 
especial pains were taken to get the polar 


rays just right. R. W. Woop 
UNIVERSITY OF WISCONSIN. 


SCIENTIFIC BOOKS. 

Street Pavements and Paving Materials. Ai Man- 
ual of City Pavements: the Methods and 
Materials of their Construction. For the use 
of Students, Engineers and City Officials. By 
GEORGE W. TILLsoNn, C.E., President Brook- 
lyn Engineers’ Club, ete. New York, John 
Wiley & Sons. 1900. 

As might be inferred from the title, this is a 
very pretentious book. The design of the 
author appears to have been to exhaust the 
subject. A very careful examination of the 
book has convinced the reviewer that for the 
purpose of the reviewer the accomplishment of 
this design may be divided into two parts: (1) 
That portion of the book that comes strictly 
within the perview of the engineer, and (2) that 
portion which does not. 

Before proceeding to the consideration of 
these parts we wish to remark certain condi- 
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tions that relate to the work asa whole. The 
author does not appear to have been impressed 
with the gravity and seriousness of the great 
work he has undertaken, but a certain atmos- 
phere of flippancy pervades some of the most 
important discussions ; as witness his definition 
of the word Bitumen on page 43. 

Again, either the manuscript was very care- 
lessly prepared, or the proofs were very care- 
lessly read, for the grave errors that are too 
numerous to mention can hardly be laid to the 
account of the printer. For illustration turn to 
page 53. The sentence, ‘‘ He contends that by 
the use of petroleum ether a large amount of 
asphaltene is dissolved and is consequently 
called asphaltene,’’ is nonsense, as it stands; 
the last word should be ‘petrolene.’ Further 
on he says, ‘‘I had to admit, and do admit, 
that the analysis as carried out by the later 
methods suffices to make identity or nonentity 
of two samples probable or highy probable.’’ 
Nonentity should be nonidentity, and highy . 
should be highly. To point out all the errors 
of this description would require too much 
space. 

That portion of the work that relates strictly 
to engineering problems appears to be carefully 
prepared, and the various problems discussed 
appear to be treated with intelligence and dis- 
crimination. Had Mr. Tillson, as an engineer, 
discussed seriously and carefully read the proofs 
of a work devoted to the engineering problems 
involved in street paving, we do not doubt that 
a very valuable book would have been the re- 
sult. For Mr. Tillson has reaped a field of 
immense extent, and he has brought together 
an immense amount of detail from widely sepa- 
rated sources and has brought them into con- 
venient form. For this his fellow members of 
the engineering profession, and a wider client- 
age of miscellaneous readers outside his profess- 
ion would have doubtless given him apprecia- 
tive thanks. But, as before stated, Mr. Tillson 
has attempted, in a very pretentious way, to 
exhaust his subject, and has wandered far be- 
yond the borders of his profession of engineer- 
ing, thereby committing the blunder of attempt- 
ing to treat subjects learnedly of which he has 
no knowledge. For engineers as a Class are 
not trained in general science. They are 
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trained as engineers and have a fairly generous 
knowledge of physics, with only a smattering 
of chemistry, mineralogy and geology ; yet fol- 
lowing the example of the French engineers, 
which I have elsewhere mentioned, they seem 
to have a propensity for the discussion of the 
origin and properties of bitumens, a discussion 
which involves some of the most intricate 
problems in the sciences above mentioned now 
engaging the attention ofscientific men. Hence, 
it is not strange, that outside the engineering 
problems which it treats intelligently, this book 
should be a chaotic jumble, brought together 
without chronological arrangement, without 
order as to the natural divisions of subjects, 
and discussed without discrimination and with- 
out satisfactory result. These defects of judg- 
ment and purpose would have been greatly 
mitigated if Mr. Tillson had not committed two 
unpardonable offences as an author. First, he 
cites from authors all over the world without 
giving in a single instance reference to the 
original memoirs, by which a reader can verify 
or extend the passage cited. Second, he has 
attributed to authors cited, language that they 
have never used, by substituting for the author’s 
language his own abstract or paraphrase. In 
illustration, see page 43, where he patches up a 
definition of ‘bitumen’ by ‘transposing Pro- 
fessor Sadtler’s words and adding some of Mr. 
Richardson’s.’ He puts this patchwork that 
neither Sadtler nor Richardson would recognize, 
in quotation marks. From whom is it quoted? 
Again, on page 53, he quotes from my ‘ Tenth 
Census Report.’ I read the passage with amaze- 
ment. I knewI had never used such language. 
When I turned to the report I found that Mr. 
Til'son had substituted his own paraphrase for 
the language used by myself and had enclosed 
it in quotation marks. Comment on such atro- 
cious work is unnecessary. 

It would require too much time and space to 
show in detail all the blunders that are found 
in the nearly 40 pages devoted to ‘ Asphalt.’ 
One other must suffice. This book is infested 
with the ill-disguised fallacy that material from 
the Trinidad Pitch Lake is superior to all other 
for street pavements. The old threadbare story 
of Eighth Avenue is rehearsed, etc. 

I regret the necessity of such unqualified con- 
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demnation of much of this book ; but the char- 
acter of the criticism results from the nature of 
the case. Ithink I am safe in assuming that no 
railroad corporation would employ a chemist to 
construct a skew-arched bridge. 

8S. F. PECKHAM. 


American Education and What Shall It Be? 
Preliminary Report of the Committee of the 
Society for the Promotion of Engineering 
Education ; made at the New York Meeting, 
July 2, 3, 1900. Reprinted, with discussion, 
from the Annual Volume of Proceedings ; H. 
8S. JAcoBy, Secretary, Ithaca, N. Y. 8vo. 
Pp. 74. Price, 25 cents. 
One of the speakers in the discussion began 

with the remark that this report marks an era 

in its department, that it was the first document 
of the sort which, so far as he had observed, 
recognized the fact that there may be ‘many 
educations.’ While it may not be the fact that 
the publication of this report was the first recog- 
nition of the necessity of various educations for 
various sorts and conditions of men,* it is prob- 
ably the first in which the fact of a variety of 
educations as a need of the time being recog- 
nized by authority is itself noted. The docu- 
ment is a reprint, from the transactions of the 

Society, of the report of a committee consisting 

of six representative educators in applied 

science and technical subjects, selected from 
representative institutions at Madison, St. 

Louis, Ithaca, Minneapolis, Boston and Phila- 

delphia, who were requested to endeavor to 

give formal expression to the views held by 
them collectively on the question above quoted 
in the title of the paper thus prepared. 

Space does not here permit of the presenta- 
tion of any full abstract of the report, which is 
one which should be carefully read by every 
educator—and by our legislators even more 
carefully, if possible. The discussion is‘no less 

suggestive and invaluable than the report; a 

considerable number of well-known teachers 

and engineers taking part. 


**The Mechanic Arts and Modern Educations,’ an 
address delivered at Richmond, Va., before the Me- 
chanics’ Institute of Virginia, by R. H. Thurston, 
May 18, 1894, Richmond, Va. William Ellis Jones. 
1894. 12mo. Pp. 23. 
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The committee agrees that there is a place 
for many kinds of school, and that they, as a 
rule, have their separate purposes and are, in 
fact, not competitors either among themselves 
or with the common school system of the 
country. Manual training schools, in which, 
as Dr. Woodward has said, ‘the whole boy is 
sent to school,’ are commended as adjuncts to 
the existing system, and, as a matter of fact, 
such schools are rapidly becoming incorporated 
into the common school systems of our larger 
cities and industrial towns. Manual training 
and art education are considered desirable as a 
part of all public school education, and provi- 
sion should be made in them for both boys and 
girls, each in a suitable manner. The commit- 
tee considers such a combination to be ‘ the ideal 
public school’ for our country. The State 
agricultural and mechanical colleges constitute, 
in many of our States, another and important 
class, and are doing work which is adjudged to 
be far more than a compensation for their cost 
tothe people. They are usually true secondary 
industrial schools, but they apparently divert 
many young men from agriculture into mechan- 
ical vocations. Minnesota, however, for ex- 
ample, and some other States, have very suc- 
cessful schools of agriculture.* 

The higher engineering schools are considered 
to be strictly professional schools of a high 
grade, which ‘rank with the best’ in any 
country. Our monotechnic or trade schools are 
still to be founded. They are considered to 
constitute the greatest need of the educational 
system. While the committee asserts that ‘all 
schooling should lead primarily to the elevation 


*In the State of New York, it may be observed, 
while the State college, Cornell University, has a pro. 
portionally large body of mechanical engineering 
students and a relatively small body of agricultural- 
ists, the latter, through its ‘university extension 
work,’ is performing an enormous task. It sent out 
in the year 1899-1900, over 7,000,000 pages of bulle- 
tins to farmers, embodying results of research in agri- 
cultural science and arts ; it taught classes of 20,000 
in ‘Farmers’ classes,’ 25,000 in its ‘Teachers’ 
courses,’ 35,000 in its ‘Junior Naturalists’ Clubs’ 
and 2,500 in ‘ Home Nature Study,’ a total of 83,000 
students outside of the university. —President Schur- 
man’s Report, 1899-1900. 
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and development of the individual, and only 
secondarily to a greater material prosperity,’ 
and italicizes the statement, it is considered, 
nevertheless, imperative that such institutions 
be established, if we are to hold our own, in the 
future, in the great competition among the 
nations. It is asserted that such schools need 
not be so conducted as to abrogate the principle 
just stated. The State of Massachusetts is 
already systematically encouraging the organi- 
zation of textile schools, for example. It is 
such schools as these that have made Ger- 
many what she is, industrially. 

Supplementary schools for workers are com- 
mended, such as evening schools, correspond- 
ence schools, etc. Proprietary and public and 
Y. M. C. A. evening schools, for example, are 
doing an immensely valuable work, and these 
schools cannot be too generally encouraged and 
sustained. Professor Higgins proposed ‘half- 
time’ school is thought well worthy of trial and 
is considered to have great promise. The higher 
schools of commerce and of business, which have 
been organized in some of our colleges already, 
are thought to be a step in the right direc- 
tion. 

The report is assumed to be preliminary and is 
to be later supplemented by special discussions 
of details and of special forms of industrial edu- 
cation. On the whole it would appear that the 
committee feel as did one of the gentlemen tak- 
ing part in the discussion, Mr. Rothwell, said : 
‘‘ greater results can certainly be secured by 
educating the masses than in educating the 
small number in the higher departments of en- 
gineering’’ ; although, as the same speaker re- 
marked: ‘‘ Nothing can be said against that.’’ 
As Mr. Fay, of Rhode Island, put it, in his re- 
port to the State Legislature, 1877, the great 
problem is ‘ that of the adaptation of industrial 
education to our existing systems of mental 
training in the public schools,’ and in this the 
committee is also agreed. The committee and 
the disputants seem to have substantially agreed 
with Col. E. D. Meier, who asserted that ‘the 
point that the better part of the man should be 
educated is met by an education based upon 
the natural sciences ’—after the manner advised 
by Huxley, we may presume. 

R. H. THURSTON. 
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A Text-Book of Histology, including Microscopic 
Technic. Authorized Translation of the Sec- 
ond German Revised Edition of Dr. BoEHM 
and von DAviporr’s Histology. Edited 
with Extensive Additions to Text and Illus- 
trations by C. CARL HuBErR, M.D., of the 
University of Michigan. Published in Phila- 
delphia by W. B. Saunders & Co. 1900. 
Price, $3.50, net. 

In selecting Drs. Boehm and von Davidoff’s 
‘Text-Book of Histology’ for an English edi- 
tion, the American editor has made a happy 
choice. The excellent features of the original 
German editions are too well known to need 
any extensive comment here. 

In general plan, clearness and brevity of 
treatment, combined as a rule with sufficient 
detail, the text is admirable. The illustrations 
are for the most part quite good. Especially 
praiseworthy are the suggestions as to technical 
methods following each topic, and the refer- 
ences to literature in the back of the book. 
The student finds here an exceptionally valua- 
ble addition to the statements of the text, in 
the effects of reagents and other treatment of 
the structures described, and is led to under- 
stand how and by whom the science has been 
developed. This feature gives a very broad 
conception of the subject, explains the basis of 
the facts and conclusions presented, and at the 
same time makes it easy to confirm and extend 
them in the laboratory and through the litera- 
ture. 

We find unevenness of emphasis, certain sub- 
jects being described in much greater detail than 
are others, as is usually the case in text-books ; 
but the constant reference to original sources 
should counteract this, and the book as a whole 
has certainly been a decided success. 

Dr. Huber must be congratulated on his Eng- 
lish version of so good a text-book. Taking 
Dr. Cushing’s excellent translation as a basis, 
the editor has rearranged the text to advantage 
here and there, and has rewritten and extended 
a number of topics, greatly improving them. 
Many new and valuable figures have been in- 
troduced. This is especiaily true of the sec 
tions on the structure of gangliaand nerve end- 
organs, the figures having been taken from Dr. 
Huber’s own papers on the peripheral nerves. 
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The nerve supply of all organs is much more 
fully treated than in the original. The discus- 
sion of the development of bone is much im- 
proved, and the sections on the structure of 
the spleen and ductless glands receive consid- 
erable additions. 

The changes or additions of the editor seem 
well considered, wherever made, and it is only 
to be regretted that he has not attempted to 
bring all sections symmetrically up to date. 

Finally the publishers must be complimented 
on a handsome book with excellent press- work, 
and with illustrations as good as those of the 
German edition, which is high praise. 

It isa pleasure to cordially recommend this 
book as one of the very best text-books avail- 
able on the subject. 

H. Mc. E. KNOWER. 


ANATOMICAL LABORATORY, 
JOHNS HopKINS UNIVERSITY. 
BOOKS RECEIVED. 

The Elements of Astronomy. ROBERT BALL. New 
York and London, The Macmillan Company. 1900. 
Pp. viii+ 183. 80 cts. 

Die Pflanzen-Alkaloide. JUL. WILH. BRUHL, EDVARD 
HJELT und OssIAN ASCHAN. Braunschweig, Fried- 
rich Vieweg und Sobn. 1900. Pp. xxii + 586. 
M. 14. 

Beitrag zur Systematik und Genealogie der Reptilien. 
MAX FURBRINGER. Jena, Gustav Fischer. 1900. 
Pp. 91. 

Ergebnisse der neueren Sporozoenforschung. M. LUHE. 
Jena, Gustav Fischer. 1900. Pp. iv + 100. 





SCIENTIFIC JOURNALS AND ARTICLES. 

In the November-December number of the 
Physical Review, Mr. Frank Alien describes an 
interesting series of experiments to determine 
the effect upon the persistence of vision of ex- 
posing the eye to light of various wave-lengths. 
It is found that prolonged exposure to red light 
increases the persistence of vision for light from 
the red end of the spectrum, while the sensi- 
tiveness of the eye for other colors is unaffected. 
It has previously been shown by Ferry that a 
‘red-blind’ eye shows abnormally great per- 
sistence of vision at the red end of the spec- 
trum. In respect to the duration of impres- 
sions, therefore, as well as in other respects, an 
eye that has been fatigued by red light re- 
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sembles temporarily the eye of a red-blind in- 
dividual. In like manner temporary green 
blindness and violet blindness may be produced 
by fatiguing the eye with light of the correspond- 
ingcolor. Very remarkable results are obtained 
when the eye is fatigued, not by exposure to 
one of the fundamental colors of the Young- 
Helmholtz theory, but by an intermediate 
color, such as yellow or blue. In case yellow 
light is used it is found that the persistence of 
vision is increased for both red and green: but 
that the persistence of vision for yellow light re- 
mains unchanged. The article contains much 
that is of great significance in connection with 
theories of color vision. In the same number 
of the Review, Dr. W. P. Boynton, of California, 
discusses the Gibb’s ‘ Thermodynamic Model in 
the case of a substance obeying Van der Waal’s 
Equation’; while Dr. J. C. Shedd, of Colorado 
College, gives an analytical discussion of the 
various forms of curves that are presented by 
the fringes seen in the Michelson interferometer. 


SOCIETIES AND ACADEMIES. 
NEW YORK ACADEMY OF SCIENCES. 
SECTION OF BIOLOGY. 


THE regular monthly meeting for December 
was held on the evening of the 10th, Professor 
C. L. Bristol presiding. 

Professor Lloyd offered his resignation as 
Secretary of the Section, on account of his in- 
tended absence in Europe. On the motion of 
Professor Wilson, seconded by Dr. Calkins, a 
vote of thanks was tendered to the Secretary 
for his interest in furthering the work of the 
Section. 

The following program then was offered : 

G. N. Calkins: ‘Some interesting Protozoa 
from Van Cortlandt Park.’ 

H. E. Crampton: ‘Elimination in Lepidop- 
tera.’ 

E. B. Wilson: ‘The Chemical Fertilization 
of the Sea Urchin Egg.’ 

Dr. Calkins stated that there were fonr 
genera of Protozoa which are usually regarded 
as intermediate forms between the classes of 
Protozoa were considered. These were: Nu- 
clearia, intermediate between the Rhizopoda 
and the Heliozoa; Mastigamoeba, intermediate 
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between Mastigophora and the Rhizopoda; 
Mullicilia, intermediate between the Mastigo- 
phora and Ciliata, and Actinobolus, intermediate 
between the Ciliata and the Suctoria, The 
method of feeding in the latter form was also 
described for the first time, All these forms, 
together with 54 other genera and a great 
many species (100 to 150) were found in the 
waters of Van Cortlandt Park during the past 
fall. 

The paper by Dr. Crampton was designed to 
be the first of aseries dealing with the problems 
of variation and selection in Lepidoptera, and 
especially in the Saturnid moths. The par- 
ticular questions here considered are as to the 
relative variability of eliminated and surviving. 
pupz and moths of Philosamia cynthia, and as 
to the relative variability of males and females. 
From a lot of 1,090 cocoons from a restricted 
locality, 310 living and 632 dead pup were 
obtained, the remainder being shriveled or 
abnormal larve and pupe. The living pupx 
were compared with an equal number of dead 
pup in reference to certain body-characters 
(length, length of bust, width, depth, frontal 
stature and sagittal stature of bust), and to 
certain characters of a typical organ, the left 
antenna (length, breadth and stature). It ap- 
pears that the surviving males are slightly less 
variable than the eliminated males, and that 
the surviving females are far less variable. 
From the living pupz 180 perfect moths were 
obtained. The males were from pupe which 
were far less variable than pupx producing ab- 
normal moths; but the females were from rela- 
tively more variable pupx, though the latter 
were much less variable than eliminated female 
pupe of the preceding group. The paper will 
be published in full. 

Professor Wilson presented the results of a 
study of the phenomena of development in the 
unfertilized eggs of Toxopneustes when treated 
with solutions of magnesium chloride by Loeb’s 
method. The results confirm Loeb’s conclusion 
that the embryos arising from these eggs are 
produced without fertilization by spermatozoa, 
conclusive proof being given in the fact that 
during cleavage the number of chromosomes 
is half the usual number, namely 18 instead of 
36. The mitotic phenomena differ in many de- 
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tails from those occurring in fertilized eggs, but 
show a striking general parallel to them. The 
asters may be only two in number (cleavage 
asters), but as a rule there are many other asters 
(cytasters) that have no connection with the 
nucleus. Like the nuclear asters, however, 
the cytasters contain centrosomes and may pro- 
gressively multiply by division. Cytasters and 
centrosomes are formed also in enucleated frag- 
ments obtained by shaking unfertilized eggs to 
pieces before treatment by the magnesium so- 
lution, and these asters may likewise multiply 
by division. 

These facts seem to leave no doubt of the 
formation of functional centrosomes de novo and 
independently of the nucleus. Evidence was 
adduced to show that the asters may operate 
as centers of cytoplasmic division, independ- 
ently of the necleus. It was also shown} that 
the magnesium eggs show numerous gradations 
in the mitotic process between complete divi- 
sion and partial mitosis. 

FRANCIS E. LLoypn, 
Secretary. 


ACADEMY OF SCIENCE OF ST. LOUIS, 


AT the meeting of the Academy of Science 
of St. Louis of December 17, 1900, forty-six 
persons present, the following subjects were 
presented : 

Dr. O. Widmann read an account of the great 
St. Louis crow-roost, in which were embodied 
many facts concerning the life-history and 
habits of the common crow, 

Professor F. E. Nipher gave an account of 
some of his recent results in positive photog- 
raphy. He has now found that hydrochinone 
baths of normal strength may be used. The 
formula given in each box of Cramer plates 
yields good results, if the mixed bath is diluted 
with water to one-third strength. The potas- 
sium bromide may be left out, and one drop of 
concentrated hypo solution must be added for 
each ounce of diluted bath. The hypo has a 
most wonderful effect. With the same bath, 
plates may be developed as positives, in the dark 
room or in direct sunlight. He had even started 
the developing of a plate in a dark room, where 
it progressed very slowly, but satisfactorily ; 
continued the operation in diffused daylight in 
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an adjoining room, and finished the operation 
in direct sunlight. The process was accelerated 
by the light, but did not appear to be otherwise 
changed by the change in illumination. The 
resulting picture could not be distinguished from 
those produced by ordinary methods. This 
picture was shown by means of the lantern. 

A box of Cramer’s ‘Crown,’ ‘ Banner’ or 
‘Isochromatic’ plates may have the plates indi- 
vidually wrapped in black paper, in the dark 
room or at night, and all the remaining work 
may be done in the light. A plate is taken 
from its wrapping into the lighted room and 
placed in the slide holder. After exposure it is 
taken out into the light and placed in the de- 
veloping bath, and the picture is then devel- 
oped in the light, and may be fixed in the light. 
Of course, during the changes the plate should 
be shielded from the light as much as is feasible, 
and the fixing bath may always be covered. 
But all the operations may be carried on 
without any dark-room conveniences that may 
not be secured even in the open fields. 

When weak hydrochinone baths are used, the 
picture, when developed in strong lamp-light, 
or in sunlight, has at first a golden-yellow color. 
When left in the lighted bath for an hour and 
a half, it slowly darkens to a nearly normal 
shade, as the details come out more sharply. If 
the exposure has been correctly made, there 
will be no trace of fog. With stronger baths, 
the picture comes out in the normal time, and 
has the normal shade. 

If the pictures are too dense, the remedy is 
to reduce the strength of the sodium carbonate 
solution, or to increase the amount of hypo in 
the bath. Very fine results are obtained with 
the sodium carbonate solution at half the 
strength given in Cramer’s formula. 

When the plate has been sufficiently exposed, 
a negative of the object can usually be seen 
upon the plate before development. With long 
exposure this image is very distinct. It fades 
out in the bath, and the plate becomes clear. 
The shadows appear strongly but indistinctly 
at first, and of a pink color, and the high-lights 
stillappear white. The solution remains clear. 
Too much hypo will cause turbidity and a loss 
of detail. 

When the plate is exposed in a printing frame 
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under either a negative or a positive, an expo- 
posure of half a minute to diffuse daylight is 
ample, with an ordinary jnegative. The plate 
may be over-exposed by placing it for a long 
time in direct sunlight, and it will then appear 
on development somewhat like an over exposed 
negative. This has not yet been tried with hypo 
in the bath, 

Professor Nipher showed a preliminary dia- 
gram in which exposure and illumination of the 
developing bath were taken as} coordinates. 
The zero condition was represented by a line, 
and the conditions for producing direct and in- 
verted pictures were represented by areas. 

He also exposed and developed, in a common 
bath, in the lighted audience room, negatives 
printed from negatives and positives printed 
from positives. 

The possible value of radio-active substances 
acting upon the developing plate in place of or 
in addition to light was referred to as a most 
promising field for study. 

Professor Nipher stated that he had done no 
work with the plates of other makers, since he 
found on trial that one such plate did not give 
good results with the treatment that had suc- 
ceeded with the Cramer plates. 

One person was elected to active membership. 

WILLIAM TRELEASE, 
Recording Secretary. 


ZOOLOGICAL CLUB, UNIVERSITY OF CHICAGO. 


THE first meeting of the Quarter, October 
17th, was devoted to a paper by Miss Mary 
Hefferan, giving the results of her researches 
on the variation of the teeth in the jaws of 
Nereis. This paper will appear elsewhere in 
full. 

At the second session of the club, October 
3ist, Mr. R. 8. Lillie gave an account of some 
experimenta! work upon the reactions of Areni- 
cola-larvee which was carried on by him during 
the lastsummer at Woods Holl. The following 
is a brief abstract of Mr. Lillie’s paper : 

In the swarming stage (in which three 
setigerous trunk segments are present) the 
larve are positively heliotropic and negatively 
geotropic, and in consequence collect at the 
surface of the water on the light side of the 
dish. After the fourth segment has appeared 
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the cilia are lost, the larvz settle to the bot’om, 
and the heliotropism becomes negative. The 
heliotropic response is due to the rays at the 
blue end of the spectrum, the red rays being 
apparently inactive. 

The normal reactions of the swarming 
larve are altered under the following arti- 
fically induced conditions: (a) rise of temper- 
ature of the sea-water, (b) dilution or concen- 
tration of the sea-water within certain limits, 
(c) alteration of the chemical constitution of the 
medium. Rise of temperature above 35° is 
followed by loss of heliotropism and a gradual 
settling of the larve to the bottom ; on cooling, 
however, heliotropism and negative geotropism 
largely appear. In dilute or concentrated sea- 
water the heliotropism in a large proportion of 
larve is altered from positive to negative ; the 
same happens in slightly acidulated sea-water 
(though the effect here soon passes off and 
positive heliotropism reappears) and also in 
artificial solutions containing NaCl, CaCl,, and 
MgCl, in certain proportions. 

Solutions of different salts affect ciliary and 
muscular movements in definite and character- 
istic ways. A fact of particular significance is 
that in the same solution one form of motility 
may be affected very differently from the other. 
Pure 5/8n NaCl solutions immediately arrest 
ciliary movement and cause a liquefaction and 
dissolution of the cilia; towards muscular 
movement its action is decidedly less injurious. 
The poisonous effect of the pure solution is, 
however, diminished by dilution, and also by 
the addition of small quantities of other salts, 
especially CaCl, and MgCl,. Solutions con- 
taining two salts in favorable proportions pre- 
serve ciliary and muscular activities for con- 
siderable periods, each form of activity having 
its own characteristic optimum solution which 
differs from that of the other. Pure CaCl, solu- 
tions and pure MgCl, solutions, and their mix- 
tures, quickly arrest muscular ‘activity and 
cause the larvz to become perfectly rigid within 
a few minutes; while ciliary movement may 
continue in these solutions in some cases for 
hours after muscular movement has ceased. 
The larve, although capable of swimming about 
actively in these solutions, quickly lose all 
power of heliotropic orientation as their power 
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of muscular movement disappears; and in a 
short time they become collected in small 
groups or clumps, as a result of their inability 
to effect the muscular movements necessary to 
disengage them from the contact and adhesion 
of other larve. The fact that ciliary activity 
can continue (in some cases for many hours) in 
solutions in which all muscular movement is 
impossible, proves that these two forms of con- 
tractility are essentially very different. 

Solutions containing three salts in suitable 
proportions are much more favorable than 
those containing only two. In solutions of the 
composition 40 ec. 5/8n NaCl + 55 ce. 10/8n 
MgCl, + 5 ce. 10/8n CaCl,, larvee may remain 
living and capable of growth for so long a period 
as two weeks. Mixtures of the above three 
salts are the most favorable; the presence of 
KCl is injurious since potassium acts as a spe- 
cific poison on muscular tissue. The three most 
essential metallic ions for the life-activities of 
these organisms are apparently Na, Ca, and 
Mg; K in very small proportions is probably 
also necessary. 

On analysis of the normal swimming move- 
ments of the larve it appears that ciliary 
and muscular movements play separate and 
independent parts. Propulsion is effected ex- 
clusively by the action of the cilia, while 
heliotropic orientation is a purely muscular 
phenomenon with which the cilia have nothing 
directly to do. That this is so is proved (1) by 
direct observation, which shows that the cilia 
never exhibit a greater degree of activity on 
one side of the body than on the other, while 
the muscles of the more strongly illuminated 
side always show stronger contractions than 
those of the other ; (2) by the fact of heliotropic 
orientation of the larve in later stages after 
the cilia have disappeared ; and (3) by the fact 
that all power of heliotropic response is lost in 
solutions that remove muscular contractility 
without at first interfering with ciliary move- 
ment. C. M. CHILD, 

Secretary. 


ZOOLOGICAL JOURNAL CLUB OF THE UNIVER- 
SITY OF MICHIGAN. 

THE meetings of November 6th and Novem- 

ber 13th were occupied by Dr. H. 8. Jennings 
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with an account, accompanied by demonstra- 
tions, of his researches on the activities of 
unicellular organisms. By means of the arc 
light, stereopticon and projecting microscope, 
with an intervening alum cell to cut out the 
heat, the living organisms were projected on the 
screen, and their reactions to various stimuli 
could be observed by those present. Parame- 
cium thus appeared three inches long, and its 
minute structure, even to the cilia, was vis- 
ible. 

The collecting (‘positive chemotaxis’) of 
Paramecia about a bubble of CO, and in solu- 
tions of mineral acids was shown; also the 
spontaneous collections formed by the organ- 
isms, owing to the presence of CO, excreted by 
themselves. ‘Negative chemotaxis’ toward 
salt solutions was shown in the same way. 
Attention was then directed to the mechanism 
of the reactions, and it was pointed out that 
there was no orientation of the organisms either 
in collecting in the acids or in the negative re- 
action to salts. By throwing on the screen a 
slide of Paramecia with a small ring marked on 
the outside of the cover-glass, it was shown that 
in their swift roving movements at least ten 
Paramecia per second crossed this ring; hence 
that if any method could be found of keeping in 
the ring those that crossed it by chance, the 
area would soon swarm with the Paramecia. A ~ 
drop of weak acid was now introduced beneath 
the marked ring; it could then be observed 
that the animals swam into the area just as be- 
fore, but that on coming to the outer boundary 
of the area, they were turned back. Hence 
every Paramecium entering by chance remained 
in the area—swimming rapidly from one side 
to the other—and in a short time a dense col- 
lection was here formed (‘positive chemo- 
taxis’). 

To show the exact mechanism of the reac- 
tions, an organism having a more differentiated 
structure, so that its movements could be more 
easily followed, was thrown on the screen. 
For this purpose Oxytricha was used. The 
differentiation of right and left sides in this in- 
fusorian was pointed out; then as the individ- 
uals approached a source of stimulus, the lec- 
turer predicted, by pointing, in which direction 
the animal would turn on arriving at the stim- 
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ulus. The predictions were always fulfilled, 
since the animals always turn to their right 
when stimulated. 

In the same way Paramecia always turn to- 
ward the aboral side when stimulated. These 
animals have thus a definite ‘motor reaction’ 
to almost any stimulus—consisting of a dart 
backward and a turning toward a structurally 
defined side. The collection of the Paramecia 
in the drop of acid is due to the fact that the 
passage from the acid to the water acts as a 
stimulus to produce this ‘motor reacton.’ This 
prevents them from leaving the acid, and a 
dense collection is soon formed. 


The collecting of Chilomonads in acetic acid 
wasshown. The essential identity in character 
of ‘positive chemotaxis’ or ‘ positive chemo- 
tropism’ with ‘negative chemotaxis’ or ‘ che- 
mokinesis’ was demonstrated by showing that 
whether we get the one or the other depends 
on the relative arrangement of the two fluids. 
If the Paramecia or Chilomonads were in water, 
and a drop of acid was introduced, a dense 
group was quickly formed in the acid (‘ positive 
chemotaxis’); if on the other hand the organ- 
isms are in acid and a drop of water is intro- 
duced, the latter remains quite empty. If now 
the organisms were in water and a drop of 
salt solution was introduced, the drop remained 
empty (‘negative chemotaxis,’ or ‘ chemokine- 
sis’); if the organisms were in salt solution and 
a drop of water was introduced, they swarmed 
into the drop of water, as previously into the 
acid. Passage from the water to acid does not 
cause the ‘motor reaction,’ while passage from 
the acid to the water does, hence they collect 
in the acid; passage from the salt solution to 
the water does not cause the reaction, while 
passage from the water to the salt does, hence 
they collect in the drop of water. 

Many other demonstrations were given, and 
the significance of the results in simplifying the 
‘psychology’ of these organisms, and in their 
relation to current theories of tropisms or taxis 
was discussed. Similar results to those set 
forth were stated to have been obtained with 
certain Metazoa also. 


H. 8. JENNINGS, 
Secretary. 
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DISCUSSION AND CORRESPONDENCE. 
UNAUTHORIZED NEWSPAPER REPORTS. 

IN view of the fact that a number of daily 
papers have printed reports concerning alleged 
or real experiments of mine I wish to state: 

1. That none of the statements printed in the 
mewspapers have been authorized by me. 

2. That whatever I may have to say about my 
work will be published in scientific journals. 

JACQUES LOEB. 

UNIVERSITY OF CHICAGO. 

AN APPEAL FOR ASSISTANCE. 

To THE Epiror oF Scrence: A letter re- 
ceived from Mr. R. W. Garner, dated from Sao 
Thomé, West Africa, November 26, 1900, gives 
rather painful news of that intrepid explorer in 
the jungles of West Africa. Relying upon his 
remarkable powers of endurance and his simple 
habits of life, Mr. Garner started on this expe- 
dition with very limited means and an inade- 
quate outfit. It seems that on this occasion he 
was overcome by the jungle fever, and the un- 
expected expense incurred by a month’s sick- 
ness has exhausted his resources. He does not 
ask for help, but states that since he is already 
in a country where few men would care to ven- 
ture, it seems as if some institution might like 
to send him a moderate sum of money, in return 
for which he would collect ethnological and 
zoological material, and at the same time could 
continue his own investigations. This is cer- 
tainly a good opportunity, and any institution 
that can take advantage of it would at the same 
time be rendering assistance to a worthy ex- 
plorer who is deserving of help in his under- 
taking. It will be necessary to secure Mr. 
Garner’s services at once, since it is evident 
that if he does not receive some substantial 
cooperation, he cannot continue his researches. 
Any communication should be sent direct to 
Mr. R. W. Garner at Sao Thomé, West Africa. 

F. W. PUTNAM. 

PEABODY MUSEUM OF ARCHEOLOGY AND 

ETHNOLOGY, HARVARD UNIVERSITY, 
CAMBRIDGE, Mass. 


CURRENT NOTES ON METEOROLOGY. 
RAINFALL OF NEW SOUTH WALES. 
THE ‘ Results of Rain, River, and Evapora- 
tion Observations made in New South Wales 
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during 1898,’ compiled by H. C. Russell, Gov- 
ernment Astronomer of New South Wales, show 
that the year 1898 is to be classed as a drought 
year, and was the fourth of that character to 
follow in succession. The average rainfall of the 
Colony for the year was 20.54 in., as against 
an average rainfall, derived from 28 years? 
record, of 24.85 in. The heaviest average 
rainfall, 64 in., is fouud on the Tweed river, 
just at the foot of a range of mountains from 
4,000 to 6,000 feet high, against which the trade 
winds blow. A hopeful view is taken by Mr. 
Russell regarding the possibility of long range 
weather forecasts in New South Wales. ‘‘I am 
fully convinced,’’ he says, ‘‘ that a complete rec- 
ord of the rainfall will enable us to forecast 
the seasons with some show of success, provided, 
of course, that the extended knowledge of our 
rainfall is concurrent with a careful study of 
Australian and tropical weather, which is now 
in progress. * * * Further study will, there is 
reason to expect, explain the reason for dry 
years and when to expect them.”’ 


RAINFALL AND ALTITUDE IN ENGLAND. 


THE Quarterly Journal of the Royal Meteoro- 
logical Society, for October, contains a paper by 
Marriott on ‘ Rainfall in the West and East of 
England in Relation to Altitude above Sea- 
Level,’ in which the mean annual and monthly 
rainfalls at the English and Welsh stations are 
discussed for the ten-year period 1881-1890. 
The stations are classed as ‘ eastern’ and ‘ west- 
ern,’ the former being those that drain to the 
east and the latter those that drain to the west. 
A further classifi ation was made according to 
altitude, the stations being grouped together 
for each 50 ft. up to 500 ft., and above that 
altitude for each 100 ft. The increase of rain- 
fall with altitude may be compactly summarized 
as follows: 


100 feet +- 9 per cent. 600 feet +- 5 per cent. 


me“ 48 6 7m “+38 “ 
300 af +. 3 ce 800 se 4 3 té 
400 +14 “* wo’ +4 « 
500 * + 1 “ec 1000 “* —2@]1 sé 


A NEW METEOROLOGY. 


A NEW ‘popular’ presentation of the essen- 
tial portions of meteorology, within the compass 
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of a small octavo volume of 123 pages, at a cost 
of 80 Pfennige (20 cents) comes in a recent mail 
from Germany. This little book is by Paul 
Kaegbein ; is entitled ‘ Meteorologie’ ; appears 
in the Wissenschaftliche Volksbibliothek ; is pub- 
lished by Schnurpfeil, of Leipzig, and can really 
be recommended as giving a good general view 
of the subject with which it deals. The price 
is certainly low for the amount of information 
contained in the book. One of the chief objec- 
tions to the book is the fact that the author has 
drawn largely on some of the standard works 
on meteorology, such as Hann’s Handbuch der 
Klimatologie ; Abercromby’s Weather, etc., with- 
out acknowledging his indebtedness to the 
writers from whom he obtained his material. 


ATLAS OF THE INDIAN OCEAN, 


THE Royal Meteorological Institute of the 
Netherlands has recently issued a meteorolog- 
ical atlas of the Indian Ocean for the month 
of June, July and August. The two preceding 
volumes for the months of December, January 
and February, and March, April and May, 
respectively, preceded the present volume by 
seven years. The charts contained in the third 
part of this important publication are stated in 
the preface to have been ready in September, 
1899. There are in all twenty-two charts, 
showing surface temperatures of the ocean 
water; ocean currents (velocity and direction) ; 
pressure ; air temperature ; winds (by means of 
wind roses); rainfall (in percentages); the 
distribution of thunder, fog, hail, cloudiness ; 
the average limits of whales, flying fish, ete. ; 
the sailing routes; percentages of storm fre- 
quency, and the trajectories of cyclones. 

R. DeC. WARD. 


THE INTERNATIONAL CATALOGUE OF 
SCIENTIFIC LITERATURE.* 

At the International Conference which met in 
London last June to discuss this subject, it was 
thought that the time had arrived when the 
great work of publishing a complete catalogue 
of all the scientific literature of the world might 
be undertaken with every prospect of success. 
A Provisional International Committee was, 
therefore, appointed at the Conference to carry 


*From Nature. 
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out the preliminary work, and this Committee 
reported the results of its labors to an Interna- 
tional Council which met last week in the 
rooms of the Royal Society. 

At this meeting, which took place on De- 
cember 12th and 13th, there were present: 
Professor B. Schwalbe, representing Dr. Milkau 
(Germany), Professor G. Darboux, represent- 
ing Professor H. Poincaré, and Dr. J. Deniker 
(France), Professor A. W. Ricker, Sir M. 
Foster, Professor H. E. Armstrong and Dr. L. 
Mond (Great Britain), Professor J. H. Graf 
(Switzerland), Dr. E. W. Dahlgren (Sweden), 
Professor Korteweg (Holland), Dr. M. Knud- 
sen (Denmark), Mr. Roiand Trimen (Cape 
Colony), Dr. W. T. Blanford (India), Sefior 
del Paso y Troncoso (Mexico), and M. Metaxas 
(Greece). Dr. Ludwig Mond represented Italy 
in the absence of Profesor Nasini. Sir Michael 
Foster was elected chairman of the meeting. 

It is proposed that the annual cost of a set 
of seventeen volumes shall be 17/., and on this 
basis it was announced that the number of sets 
subscribed for by the various countries was as 
follows: 


United States of America ............. 68 
CORED NINE 6 5 Soc cdedsecesccess- ccces 45 
GE Se Siew eedbas. Wo oree1swedisens 45 
WEEE. Avhdn 0602 #R40r 6W0cecdbeasae 35 
PS Wb Esk Dis ds Sdeebet depeicce eens 27 
SOME o's 000. ts his 2 S600 600 6040 15 
EE. decéenvadweceuekes ¢o6s008 7 
EE 4 Oe eB et Viebac oe waddiccavete 64 
ER Cash dpi des) cen anes buses tien 6 
6k en Sn dewh odes peedes acd sve 6 
Bes, cacesentnes. obs cececacece 5 
GE 8S Mad Dads sVebatodsubous 5 
COG SISO . ccccesssscccecisccccesces 5 
GT BTU. 6 wees Ede cages eee es 4} 
SR Cd, Uke tS. Wow ees Oh eNed eee dq 
CWP a ne S600 cd event “hcadeednrers 2 
ES od ch eddbcowapeweee é 2 
We EES d.6cnt sec. ces sovcceve 1 
VOR £4 4nc UGe barb cendash sass cous 1 


One great difficulty in starting an enterprise 
of this magnitude is that a large amount of 
capital is needed to cover the preliminary ex- 
penses and to pay for the printing of the first 
set of volumes, and for other work which must 
be done before the grants from the various 
countries are received, and before any sales of 
the volumes to the public can be effected. 
This initial difficulty was met by the Royal 
Society, which generously offered to advance 
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the necessary capital. This offer was accepted 
by the International Council, which expects to 
be in a position to repay the sum advanced 
during the next few years. 

The Royal Society offered to act as the pub- 
lishers of the catalogue, and to sign the neces- 
sary contracts with the printers and publishing 
agents. This offer was unanimously accepted 
by the International*Council, which, after care- 
fully examining the clauses of the proposed 
contracts, declared its approval of them. 

The three principal countries which have not 
yet joined in the scheme are Russia, Belgium 
and Spain; and the Royal Society was asked by 
the International Council to address the Im- 
perial Academy of Sciences of St. Petersburg 
on the subject, and also to take steps to induce 
the other countries to join in the catalogue. 

A code of instructions for the use of all who 
are taking part in the preparation of the cata- 
logue was considered, and, after some amend- 
ment, adopted. 

In this connection the chief point discussed 
was whether it is desirable to publish complete 
lists of new botanical and zoological species, 
It was decided that lists of new species should 
be published, and that they should, as far as pos- 
sible, contain all the additions to our knowl- 
edge in this direction made within the year. 

It was also decided to include translations in 
the catalogue, but to indicate that they are 
translations. Schedules of classification for the 
subject indexes of the several sciences were 
adopted. 

An executive committee was appointed, con- 
sisting of the four delegates of the Royal So- 
ciety and the representatives of the four largest 
subscribers to the catalogue—France, Germany, 
Italy and the United States. Dr. H. Forster 
Morley was appointed director of the catalogue. 

Finally, it was resolved to begin the work 
on January 1, 1901, and to include in the cat- 
alogue all literature published after that date. 


SCIENTIFIC NOTES AND NEWS. 

Dr. H. C. BumMpus, professor of comparative 
anatomy at Brown University and director of 
the Biological Laboratory of the U. 8. Fish 
Commission at Woods Holl, has been appointed 
curator of invertebrate zoology and assistant to 
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the president in the American Museum of Nat- 
ural History, New York City. The office of 
assistant to the president, Mr. Morris K. Jesup, 
is an important executive position, as the Mu- 
seum has no scientific director. It was created 
last year and was filled by Professor H. F. Os- 
born, who has resigned in order to devote him- 
self more exclusively to research in vertebrate 
paleontology. 


A FURTHER reorganization of the staff of the 
American Museum of Natural History has been 
made. A department of mineralogy has been 
formed, with Dr. L. P. Gratacap as curator, 
while R. P. Whitfield remains curator of geol- 
ogy, with Dr. E. O. Hovey as associate curator. 
Professor Franz Boas and Dr. Marshall H. Sa- 
ville have been made curators, the former of 
ethnology and the latter of Mexican and Cen- 
tra! American archeology, though Professor F. 
W. Putnam retains the head curatorship in the 
department of anthropology. In the depart- 
ment of mammalogy and ornithology, Mr. 
Frank M. Chapman has been made associate 
curator. 

AT a meeting of the Paris Academy of Sciences 
on December 17th, announcement was made of 
the great number of prizes annually awarded. 
The Janssen gold medal was conferred on Pro- 
fessor E. E. Barnard for his discovery of the 
fifth satellite of Jupiter, and the Cuvier prize 
was awarded to Professor Anton von Fritsch, 
of the University of Prague. 


M. PAINLEVE has been elected a member of 
the section of geometry of the Paris Academy 
of Sciences. 

THE Elisha Kent Kane medal of the Geo- 
graphical Society of Philadelphia, has been pre- 
sented to Dr. A. Donaldson Smith, the African 
explorer. 

Dr. ANITA NeEwcomB MCGEE has resigned 
her position as acting assistant-surgeon, U. 8. 
A., after having organized ‘The Army Nurse 
Corps.’ In accepting the resignation Surgeon- 
General Sternberg writes: 

‘*] desire to express to you my high appreciation of 


the valuable services you have rendered during the. 


past two and one-half years in selecting trained fe- 
male nurses for duty at our field and general hospi- 
tals wherever their assistance has been necessary, and 
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in organizing the ‘Army Nurse Corps’ upon a satis- 
factory basis. You have shown excellent judgment 
and executive ability and have labored zealously 
both in the interest of the nurses and of the Govern- 
ment.”’ 

Ir is proposed to erect a monument in mem- 
ory of the late Professor Camara Pestana, who 
fell a victim to his devotion to scientific re- 
search in the recent epidemic of plague at 
Oporto. 


MONEY is being collected for a heroic bust of 
the late Professor Thomas Egleston, ‘ Founder 
of the School of Mines’ of Columbia Univer- 
sity, in 1864. The work of modeling has been 
intrusted to the sculptor, William Couper. 


THROUGH the courtesy of Mrs. Joseph Leidy, 
Jr., of Philadelphia, a life-size oil painting of 
the late Dr. Joseph Leidy, fellow of the College 
of Physicians, president of the Academy of 
Natural Sciences and professor of comparative 
anatomy and biology at the University of Penn- 
sylvania, has been presented to the College of 
Physicians. 

THE death is announced, on December 25th, 
at Vineland, N. J., of Professor N. B. Webster, 
founder and for many years head of the Military 
Institute at Norfolk, Va. He was also a lec- 
turer on scientific and educational topics. Pro- 
fessor Webster was a fellow of the American 
Association for the Advancement of Science, 
having been elected a member in 1853 and a 
fellow in 1874. 

LoRD WILLIAM GEORGE ARMSTRONG, in- 
ventor of the gun that bears his name and of 
hydraulic machinery, and the author of numer- 
ous scientific articles, died on December 27th. 
He was born in 1810, was elected a fellow of 
the Royal Society in 1843 and was president of 
the British Association in 1863. Lord Arm- 
strong was knighted in 1858 and raised to the 
peerage in 1887. 

THE death is announced of Dr. William King, 
for thirteen years connected with the Geolog- 
ical Survey of India, and for seven years its 
director. 

MICHEL-EDMOND BARON DE SELYs-LONG- 
CHAMPS, an eminent entomologist and a high 
authority on Odonata, died at Liége on Decem- 
ber 11th, in his eighty-seventh year. 
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Sir Joun Conroy, F.R.S., formerly lecturer 
in physics and chemistry in Keble College, 
Oxford, died at Rome on December 15th. 


THe Honorable David Carnegie, assistant 
resident commissioner for the British Govern- 
ment in West Africa, known for his explora- 
tions in Central Australia, has died from a 
wound made by a poisoned arrow. 


THE death is announced of the Portuguese 
explorer, Major Serpa Pinto, at Lisbon, at the 
age of fifty-four years. Beginning in 1877, he 
crossed Africa from Benguella to Durban and 
published a book on his expedition. 


WE regret also to record the following deaths 
among men of science abroad: Dr. 8. J. Kor- 
schinski, the botanist, of St. Petersburg; Dr. 
Richard Altmann, assistant professor of histol- 
ogy in the University of Leipzig; Dr. E. Ket- 
teler, professor of physics in the Minster 
Academy; Dr. Walter von Funke, formerly 
professor of agriculture in the University at 
Breslau, and Dr. Hermann Stechmanns, direc- 
tor of the zoological gardens in Breslau. 


THE meeting of naturalists at Chicago dur- 
ing the Christmas holidays was very successful. 
Besides the discussion on ‘State Natural His- 
tory Surveys : Methods, Results, Cooperation,’ 
in which Professors Birge, Nachtrieb, Smith, 
Kigenmann, Conway MacMillan, Cowles and 
others took part, about forty papers were read. 
A zoological and a botanical section were 
formed to receive the papers of more special 
interest. Over one hundred persons were in 
attendance. There were forty-one at the din- 
ner. No permanent organization was effected. 
The following were appointed a committee on 
a meeting for next year: Professor 8S. A. 
Forbes, University of Illinois, President; Pro- 
fessors D. M. Mottier, University of Indiana; 
W. A. Locy, Northwestern University ; Con- 
way MacMillan, University of Minnesota, and 
C. B. Davenport, Secretary. 


THE Association of American College Phys- 
ical Directors held its annual meeting at Colum- 
bia University, New York, on December 29th 
and 30th. A number of papers relating to 
physical training and anthropometry were 
presented and discussed. Dr. R. Tait Me- 
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Kenzie, of McGill University, was elected 
president for the ensuing year. 


THE Duke of the Abruzzi proposes to start 
from Buenos Ayres in 1902 on a voyage to ex- 
plore the South Polar Seas. A ship is to be 
built in Italy for the purpose. 


Dr. F. A. Cook, who, it will be remembered, 
was a member of the Belgian South Polar ex- 
pedition, has sailed for Europe to cooperate in 
the preparation of the account of the expedition 
which will be published in ten volumes. 


Mr. E. B. BALDWIN has purchased for his 
proposed Arctic expedition the Esquimauz, said 
to be the largest and staunchest of the British 
whaling fleet. 


THE collection of minerals and meteorites, 
made by Mr. Clarence 8. Bement of Philadel- 
phia, has been acquired by the American Mu- 
seum of Natural History, New York. This is 
a collection of much importance and will be 
described in a subsequent issue of this JOURNAL. 


Dr. EDWARD EveREtTT HALE has recently 
given the Semitic Museum at Harvard Uni- 
versity a collection of Egyptian antiquities, 
consisting of bronze, stone and terra cotta 
statuettes, vases and lamps, collected by Dr. 
Hale’s brother, Charles Hale, while a United 
States Consul in Egypt. 


Mr. THEODORE MARBURG, of Baltimore, a 
well-known art collector, has presented to 
Johns Hopkins University a collection of an- 
tiques from the Island of Cyprus. 

WE learn from Nature that the Botanical De- 
partment of the British Museum has recently 
acquired M. Bescherelle’s herbarium of exotic 
Musci and Hepatice, consisting of 14,800 speci- 
mens of the former and 3,500 of the latter fam- 
ily. It contains a very large number of type- 
specimens, 

THE sum of 10,000 crowns has been given by 
the King of Sweden and Norway to assist the 
archeological researches of Dr. L. Kjellberg in 
Asia Minor and the island of Lesbos. 

SENATOR HANSBROUGH introduced on Janu- 
ary 4th a bill creating a department of educa- 
tion, the head of which is to have a place in the 
cabinet. 

THE daily papers report that Governor-Gen- 
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eral Wood has, in view of the probability that 
mosquitoes are concerned in the spread of 
yellow fever, issued orders for the use of mos- 
quito netting in barracks and hospitals and on 
the field where possible, for the use of petroleum 
on temporary pools and for filling up permanent 
pools. 

THE British Medical Journal reports that Pro™ 
fessor Celli, who is a member of the Italian 
Parliament, will introduce drastic measures for 
the suppression of malaria in Italy. He would 
make punishable by law the neglect of land- 
owners and all employers of labor to provide in 
malarial districts every means of fighting the 
the fever. Bosselli and Sonnino have proposed 
that the Minister of Finance purchase pure 
quinine and sell it to the public at a slight ad- 
vance over cost. The profit could be applied to 
the extermination of malaria. 


UNIVERSITY AND EDUCATIONAL NEWS. 


AN influential meeting was held at San Fran- 
ciseo, on December 22d, to advocate the pas- 
sage of an inheritance tax law in aid of the 
State University. 


THE late Chief Justice Faircloth, of North 
Carolina, bequeathed $20,000 to the Baptist Fe- 
male University of Raleigh. 


WE regret to learn that the will of the late 
George V. Clayton, giving about two and a- 
half million dollars to the city of Denver for 
the establishment of a college for poor boys, is 
being contested by a brother. 


THE great Hydraulic Laboratory of Cornell 
University is nearing completion and will be 
ready for work early in the spring. In its in- 
complete condition it has been used for experi 
ments in connection with U. 8S. Deep Water 
Ways Commission, also in experiments for the 
New York State Canals. Investigations have 
also been made in reference to the water sup- 
plies of the City of New York and for the Lake 
Superior Power Company. Corporations and 
individuals wishing to make investigations for 
the benefit of Hydraulic Science or Public Im- 
provements are invited to communicate with 
the Director of the College of Civil Engineering 
of Cornell University, Ithaca, N. Y. 
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GROUND has been broken for the new Hall of 
Mechanical Engineering, for Syracuse Univer- 
sity, and work is being pushed forward in order 
that it may be in readiness for occupancy by the 
spring of the next college year. The building 
will be of stone, four stories above the base- 
ment, 133 feet in length, by 60 feet in depth. 
Its equipment will be thoroughly modern in 
every detail. 

THE report telegraphed from California to 
the daily papers that President Benjamin Ide 
Wheeler would this year succeed President 
Eliot, of Harvard University, is entirely with- 
out foundation. 


CHANCELLOR WILLIAM H. PAYNE, PH.D., 
LL.D., of the University of Nashville, Tenn., 
has been elected to the professorship of the 
science and the art of teaching in the Univer- 
sity of Michigan, vacant by the death of Dr. B. 
A. Hinsdale. Dr. Payne was Dr. Hinsdale’s 
predecessor in this chair. 


H. WADE HIBBARD, A.B., A.M., M.E, for- 
merly connected with the Rhode Island Loco- 
motive Works, Pennsylvania and Lehigh Val- 
ley Railroads, has been elected Professor of 
Mechanical Engineering of Railways, having 
for the past two years been assistant professor 
and Principal of the Railway School of Sibley 
College, Cornell University. This railway 
course is the latest addition to the several 
specialized finishing schools which are avail- 
able for the 670 students in mechanical engi- 
neering now fegistered at Cornell. 

Dr. ARTHUR ROBINSON, lecturer on anat- 
omy in the Middlesex Hospital Medical School, 
has been appointed professor of anatomy in 
King’s College, London, in the vacancy caused 
by the death of Professor Hughes. 


Dr. FREDERICK GOLTZ, who has occupied the 
chair of physiology of the University of Stras- 
burg for twenty-nine years, has retired. 


At Trinity College, Cambridge, the Coutts- 
Trotter studentship for the promotion of orig- 
inal research in natural science, especially for 
physiology and experimental Physics, has been 
divided between Charles Francis Mott, B.A., 
and Owen Williams Richardson, B.A., both 
scholars of the college. The tenure is until 
September 29, 1902. 





